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PREFACE. 



The very kind reception accorded to my " Lec- 
tures on Bright's Disease," has encouraged me 
to publish the present volume. 

These Lectures have, in great part, appeared 
already in print, but, with the exception of 
the Bradshawe Lecture, which is reproduced 
verbatim, they have undergone considerable 
modifications. 

I desire to express my grateful thanks to 
the Eight Hon. Lord Knutsford, G.C.M.G., 
Her Majesty's Secretary of State for the Colonies, 
for the valuable assistance he has afforded me 
by obtaining for me a return showing the 
incidence of Diabetes Mellitus in the British 
Colonies. 

I wish to acknowledge my indebtedness to 
many successive pathologists, resident medical 
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officers and clinical clerks at the General 
Hospital, for their indispensable co-operation 
in these pathological and clinical studies, and 
I desire to thank my friend, Mr. Gilbert 
Barling, for his kindness in helping me to 
see this book through the press. 



BlR:\nNGHAM, 

Jan liar ij, 1891. 
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Part I.— DIABETES MELLITUS. 



CHAPTER I. 

DIABETES Mellitus is essentially one of those rarer 
diseases which can only be effectively studied, at 
least in this country, by those who reside in great 
centres of population and have the extensive practice of 
a large hospital from which to draw their cases, as well 
as the opportunities of treating numerous individuals 
suffering from this malady under those conditions of 
control which can rarely be obtained except in the wards 
of such an institution. In the following lectures, it is 
my purpose to describe this disease in the light of the 
clinical and pathological experience acquired in fifteen 
years of hospital study, and I shall try to infuse into 
them as much as is possible of the results of my bedside 
observations and j^ost mortem examinations, testing all 
theories by these standards. There is probably no 
disease which is so overweighted by theoretical con- 
siderations derived from an overwhelming amount of 
physiological experiment. But it is absolutely necessary 
to keep such physiological considerations in their proper 
place, using them only for the purpose of elucidating the 
facts of disease, not substituting or 6 for the other, as 
if a frog with its spinal cord divided or a rabbit with 
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its medulla injured were really and truly a case of 
Diabetes. 

HISTORY. 

Hirscli can hardly be held to be free from a tendency 
to exaggeration when he says that the history of 
diabetes goes back to the most remote antiquity. He is 
doubtless right in quoting the passages from the Ajjur 
Veda in proof that the disease was known long ago to 
the Hindoos, but this Veda was certainly not written till 
the sixth century of our era, and is supposed to have 
been in great part a copy of Greek medicine transmitted 
through Arab sources. It is however very noteworthy 
that in these quotations the urine is described as siceet, 
and in a Cingalese treatise of the fifteenth century 
the disease is referred to as a " Madu mehe " or 
" honey urine," though no mention of this very singular 
peculiarity can be traced among European writers until 
two centuries later. No mention of diabetes can be 
discovered in the writings of Hippocrates ; and though 
Celsus described a disease attended by polyuria, wasting 
and bodily illness, the term diabetes was first used by 
Aretseus (A.D. circa 150). Galen wTote on the disease at 
some length. But neither of these authors referred to 
the sweetness of the urine, and this important fact 
remained undescribed until it was noted by Willis (1679). 
Sydenham, contemporary with Willis, wrote a good 
account of diabetes in which he drew attention to the 
importance of abstinence from vegetable food. " Let the 
patient," he wrote, " eat food of easy digestion, such as 
veal, mutton and the like, and abstain from all sorts of 
fruit and garden stuff." 

A century later Dobson (1776) evaporated two quarts 
of diabetic urine and obtained a cake which weighed 
4oz., 2dr., 2scr. This cake " smelt sweet, like brown 
sugar, and could not be distinguished from sugar, except 
that the sweetness left a slight sense of coolness on the 
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palate," probably due to the presence of a certain pro- 
portion of sodium chloride. 

Cullen in the first edition of his Practice of Physic 
(1784) wrote that the urine in diabetes contained a 
considerable quantity of a saccharine matter which 
seemed to be exactly of the nature of sugar. So im- 
pressed was he with this discovery that he would 
hardly admit the existence of a non-saccharine variety 
(diabetes insipidus), though he thought he had seen a 
case. 

The publication of Eollo's excellent cases (1797) 
marks an era in the history of this disease, because of 
his powerful advocacy of meat diet, and the success 
which attended the method of treatment he employed, 
so that he may be said to have established the foundation 
of our modern practice. 

Latham (1810) went a step farther, recognising 
two types of diabetes, one saccharine, and the other 
serous, and combining Eollo's animal diet with such 
excellent remedies as opium, iron and alkalies. 

Gregory, in the appendix to his edition of Cullen's 
Practice of Physic (1829), recognised two forms, D. 
insipidus and D. mellitus. He wrote slightingly of 
Eollo's treatment which seems to have suffered a check 
in its popularity, when it became known that in very 
many cases it failed to cure the disease. Nevertheless 
this method held its ground until modified by Bouchardat 
(1841) who introduced gluten bread. 

In 1848 Claude Bernard discovered sugar in the liver 
after death, and in 1859 he proved that this sugar 
existed in the liver during Hfe in the form of glycogen. 
He believed that glycogen was converted into sugar by 
the action of a diastatic ferment contained in the blood. 
In 1858 Pavy proved that the formation of sugar in the 
liver in such large quantities was a j^ost mortem pheno- 
menon, and he disputed the conversion of glycogen into 
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sugar at all as a phj-siological process, suggesting that it 
really left the liver in some other form, such as fat. 
The great discovery of Bernard that puncture of the 
floor of the fourth ventricle was followed by glycosuria, 
gave, however, a possible explanation of the pathology 
of diabetes, though this has been greatly diminished in 
value by the subsequent experiments which have shewn 
that lesions of many parts of the nervous system are 
followed by the same phenomenon. The present position 
of the problem cannot be described adequately by 
continuing the historical method. In order to render it 
as clear as possible the physiology of glycosuria will be 
explained at length in the next section, while the 
etiology, morbid anatomy and pathology of diabetes 
will be dealt with separately in subsequent pages. 

THE PHYSIOLOGY OF GLYCOSUEIA. 

By glycosuria is understood the presence in the urine 
of glucose (CqHi^Oq). That this substance is present 
in small quantities in normal urine has been long 
known, but in such small amount that it can only be 
demonstrated by the usual tests after concentrating 
a large bulk of urine. Eecently Wedenski has utilised 
Baumann's discovery, that benzoyl chloride forms 
insoluble compounds with carbo-hydrates, in order to 
demonstrate the existence of this physiological glyco- 
suria. 

The glucose found in the urine whether normally or 
under pathological conditions is as a rule grape sugar 
(dextrose). Lcevulose or intestine sugar is stated to occur 
rarely, but is not distinguished from it by the ordinary 
tests. Inosite or muscle sugar is an isomer of glucose, 
but occurs very rarely in the urine, and is of little 
practical importance ; it does not reduce cupric salts. 

Lactose, (Cj2H2.20i^) or milk sugar, is a sucrose, but it 
is sometimes present in the urine during pregnancy or 
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lactation, and reduces copper salts, though less actively 
than glucose, so that its presence is liable to be mistaken 
for that of the latter. 

The reduction of copper in Fehling's or Trommer's 
test is so very generally regarded clinically as proof of 
glycosuria that great interest attaches to the recent 
discovery of the not uncommon occurrence of a non- 
saccharine body in the urine which possesses this power 
in a high degree. Schmiedeberg and Meyer have 
shewn that this substance is glycuronic acid. It is found 
in the lirine after the administration of various drugs, 
chloral hydrate, croton chloral, camphor, phenacetin, 
morphia, chloroform and curare. Ashdown has met with 
it in the urine of a young man, aged twenty-four, who 
enjoyed perfect health, or at least a complete sense 
of well-being. Glycuronic acid (CqH^qO^) occurs in the 
urine in combination with urea, but the nature of the 
compound has not been definitely determined. Ashdown 
recommends that in all doubtful cases the urine should 
be fermented. 

Glucose is found in minute quantities in healthy 
blood, chyle and muscle, but some doubt exists as to 
whether it is present physiologically in the liver. It is 
formed by the action of diastatic ferments upon other 
carbo-hydrates during the process of digestion. Glucose 
so formed is absorbed and a large part reaches the liver 
where it is transformed into glycogen. 

Glycogen (QiCQH^QO^) +11.20) is formed in the liver cells 
in the form of amorphous granules collected around 
their nuclei, and is irregularly distributed through the 
liver. It is soluble in water, but not readily diffusible, 
and gives a deep red colour with iodine solution. With 
diastatic ferments, or when boiled with a mineral acid it 
forms grape sugar. The following directions for its 
preparation are taken from Landois and Stirling : — " Let 
a rabbit have a hearty meal and kill it three or four 
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hours thereafter. The hver is removed immediately 
after death ; it is cut into fine pieces, plunged into 
boiling water and boiled for some time in order to 
obtain a watery extract of the liver cells. To the cold 
filtrate (of this extract) are added alternately dilute 
hydrochloric acid and potassio-mercuric iodide as long 
as a precipitate occurs. The albuminates or proteids 
are precipitated by the iodine compound in the presence 
of free HCL. It is then filtered, when a clear opalescent 
fluid, containing the glycogen in solution, is obtained. 
The glycogen is precipitated from the filtrate, as a white 
amorphous powder, on adding an excess of 70-80 p. c, 
alcohol. The precipitate is washed with 60 p. c, and 
afterwards with 95 p. c, alcohol, then with ether, and 
lastly with absolute alcohol ; it is dried over sulphuric 
acid and weighed (Briicke)." 

The quantity in the liver is increased by adding 
starch, milk, fruit, or cane-sugar, alkalies (Dufour), 
glycerine, or inosite to the food, while it is diminished 
by a purely albuminous or purely fatty diet, and 
disappears during hunger. It is also diminished by cold 
and violent muscular exercise (Kiilz), and by ligature 
of the bile duct (Wickham Legg, von Wittich). 

When rabbits are kept without food for six days, it is 
at least four hours before glycogen is found in their 
livers (Kulz). It is noteworthy that in diabetes an 
increase of sugar can be noted in from 1 to 1^ hours 
after the use of starchy food. 

Glycogen is not a product peculiar to the liver ; in 
foetal life it is found in all the tissues of the body, and in 
the adult occurs in muscle, cartilage, the colourless 
blood corpuscles, the testicle, etc. 

Glycogen can be formed directly from sugar in muscle, 
and by injecting syrup into the circulation a direct 
conversion of sugar into glycogen can be proved to take 
place. 
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As has been already stated, under physiological condi- 
tions, glycogen is formed in the liver cells from the 
products of digestion of starchy and saccharine food. 

It is probable that in health the glycogen is very 
gradually converted into sugar, in very small quantities 
(Landois), as it is found to diminish during hunger 
(Pavy), exercise, and exposure to cold. The sugar so 
produced passes into the circulation where it is rapidly 
used up as it passes through the systemic capillaries. 

But whenever there is derangement of the hepatic 
circulation, permitting a greater afflux of arterial blood 
to the liver the formation of sugar from glycogen is in- 
creased, and sugar in larger quantities passes into the 
general circulation. 

This sugar production is thought to be effected by a 
ferment formed on the contact of the liver cells with 
arterial blood, simple venous congestion not being fol- 
lowed by any increase (Pavy). 

The vascular derangement which permits this great 
afflux of arterial blood to the liver is assumed to be a 
vaso-motor paralysis of the splanchnic area, in conse- 
quence of which the blood reaches the portal vein without 
becoming deoxygenised. 

Although this seems to be the most probable conclu- 
sion, the problem is by no means settled. 

Kiihne and Heynsius have suggested that glycocholic 
acid may split up into urea and glucose, and they found 
that the introduction of glycocin (CgHgNO,, or sugar of 
gelatine, a constituent of bile) into the blood is followed 
by an increase in the amount of urea in the liver and 
urine, and of glycogen in the liver. 

According to Seegen, the liver contains at the instant 
when life ceases 0-4 to 0"6 per cent, of sugar. (Bernard, 
0-2 to 0-3 per cent. ; Dalton, 0*2 to 0-4 per cent. ; Pavy, 
0-02 to 0-05 per cent.) 

Also while carotid blood and mixed venous blood 



8 



LECTURES ON DIABETES. 



from the right side of the heart contain ahout the same 
amount of sugar (0-109 to 0-153 per cent., a little in 
excess of the portal blood,) the blood of the hepatic vein 
contains twice as much sugar as the ijortal vehi. 

Bernard thought that the glycogen of the liver, formed 
from the starchy matter of food, is stored up and con- 
verted gradually into sugar by a ferment in the liver. 

This ferment Bernard believed he had isolated, but it 
has since been shewn that any soluble albuminous body 
may be made to yield a solution capable of converting 
starch into sugar (Lepine), such sugar being always a 
glucose, while the sugar produced by true ferments {e.g., 
ptyalin, diastase) has a slighter reducing power with a 
greater rotatory power and is probably identical with 
maltose. According to Dastre, the liver contains no 
diastatic ferment, but the liver cells possess the power 
of converting sucrose into glucose. 

Again, according to Bernard, as the sugar is formed 
the glycogen should diminish ; there should be a definite 
relation between them ; this, Bernard thought he had 
proved. 

Seegen has disproved this in the following manner : — 
Having first ascertained that glycogen is always evenly 
distributed throughout the liver, and is not accumulated 
in certain parts of it, he took a piece of the liver of a 
recently-killed or of a still-living animal, weighed it, 
scalded it, and determined the glycogen and sugar it 
contained. This operation was repeated at intervals with 
other portions of the liver. In this manner he discovered 
that the amount of sugar increases steadily from the 
moment of death, a process which appears to correspond 
with the death of the liver tissue and the cessation of its 
metabolic activity. On the other hand the glycogen does 
not undergo any corresponding diminution, except in 
rabbits in which it begins to dwindle at once and 
diminishes rapidly as the production of sugar increases. 
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Seegen therefore denies that glycogen is the source of 
sugar, and suggests that the Uver converts peptone into 
sugar. He found that when peptone sohitions were in- 
troduced into the stomachs of dogs the Hver sugar was 
increased by from 50 to 200 per cent. 

He also observed that when peptone solution was 
injected into the portal vein in 30-40 minutes the liver 
sugar increased from 100 to 300 per cent. 

He has also estimated the amount of sugar which 
passes into the hepatic vein of a dog, and has found that 
the amount of carbon in the food of a dog on meat diet, 
neither losing nor gaining weight, is sufficient to account 
for the carbon of the sugar. 

He now holds that sugar formation is a normal func- 
tion of the liver, the quantity being considerable, 1000 
grammes in twenty-four hours for a man weighing 80 
Idlos, the sugar being decomposed in the body. 

He believes that this is a true liver sugar distinct 
from that derived from glycogen, that it is formed in 
the liver j^ost mortem, but not at the expense of the 
glycogen present, that it does not disappear if the 
animal is starved or fed entirely on fatty food, and that 
it is formed from peptone, for after feeding with peptone 
its quantity becomes increased three-fold. 

EXPERIMENTAL GLYCOSURIA. 

Glycosuria may be produced experimentally on animals 
by various lesions. 

Since Claude Bernard discovered that sugar appeared 
in the urine of an animal after puncture of the floor of 
the fourth ventricle, an immense mass of facts of a similar 
order has been accumulated, so that now it would seem 
as if almost any lesion of the nervous system, central or 
peripheral, may cause glycosuria, while a whole host of 
toxic substances have been shewn to possess, with more 
or less certainty, the same power. 
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In addition to the "Diabetic Puncture," the following 
lesions of the nervous system are stated to be followed 
by glycosuria : — 

1. — Injury to the vermiform process of the cerebellum 
(Eclvhard). 

2. — Section of the Sjjinal Cord at various levels 
(Schifl). 

3. — Section of the anterior cervical nerve roots causes 
permanent glycosuria; section of corresponding jjos- 
terior roots causes only temporary glycosuria (Schiff), 
artificial neuritis of the first pair of dorsal nerves 
(Arthaud and Butte). 

4. — Destruction of various sympathetic ganglia, e.g., 
the superior and inferior cervical (Pavy) ; the first 
thoracic (Eckhard) ; the abdominal (Klebs). 

5. — Section of the splanchnic nerves (Hensen), or 
ligaturing them (Arthaud and Buttej. 

Glycosuria caused by puncture of the floor of the 
fourth ventricle may be set aside by section of the 
splanchnic nerves. Other experimenters too, have found 
that section of the splanchnics is not followed by glyco- 
suria, and Cyon explains this by supposing the operation 
to give rise to such general dilatation of the intestinal 
blood vessels that there is not blood enough to increase 
the circulation through the liver. He says if the hepatic 
vessels be first dilated and the spinal cord and splanchnics 
then cut the formation of sugar is not arrested. 

6. — Glycosuria in certain cases follows irritation of 
the riglit vagus nerve (Arthaud and Butte). 

7. — Similar results may follow section and stimulation 
of the central end of an ordinary sensori-motor nerve 
such as the sciatic (Schiff). 

8. — According to von Mering and Minkowski the com- 
plete removal of the pancreas in dogs is always followed by 
glycosuria, but this is prevented by leaving a small part 
of the gland even though the duct be removed. The 
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result therefore cannot be due to the absence of pan- 
creatic juice in the intestine. Lepine suggests that the 
pancreas forms a sugar ferment which is absorbed by the 
veins and carried to the liver by the portal vein. He 
performed the followmg experiment: — Two dogs were 
chosen of equal size and kept fasting for 36 hours, 
the pancreas was then completely removed from 
one, and both were left unfed for 60 hours, when 
they were bled to death. In the blood from the one 
without the pancreas there was nearly three times as 
large a percentage of sugar as in the blood of the other, 
while in fifteen hours the blood of the latter had lost 33 
per cent, of its sugar, while that of the former dog had 
lost only 6 per cent. 

Minkowski has given the results of further experiments 
on this point. After partial extirpation of the pancreas 
as a rule diabetes mellitus does not appear, even when the 
remaining portion is no longer connected with the intes- 
tine. Still, these remaining portions must not be too 
small. In two cases in which the remaining pieces of the 
pancreas had only rsth or ijth the size of the normal organ 
glycosuria in its severest form was observed similar to that 
after total extirpation. It is doubtful in these cases 
whether the remaining portions retained their functions. 

In two other cases after partial extirpation a transitory 
glycosuria occurred, which only continued a few hours, 
and later even after abundant carbo-hydrate food it did 
not return ; this transitory glycosuria may perhaps be 
regarded as a result of the injury which the rest of the 
pancreas had suffered by the operation. 

In one case, by partial extirpation of the pancreas, 
diabetes was produced corresponding to the slight form of 
this disease in man. In a dog weighing 12 kilos, a por- 
tion of the pancreas, 31 grammes in weight, was removed; 
only the outermost point of the tail end remaining. 
No sugar appeared in the urine for the next five days, 
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even when the dog was fed with meat and milk. But 
after carbo-hydrates sugar appeared in the urine. After 
20 grammes of grape sugar, 78 appeared in the urine. 
By flesh diet the sugar disappeared from the urine, to 
return again in great amount after a diet of cane sugar. 
There was therefore, in this case, after the partial extir- 
pation of the pancreas, an injury of that specific function 
of this gland, the complete deficiency of which, after total 
extirpation, caused the severe form of glycosuria. 

Lepine also removed the pancreas from a starving dog, 
the operation being followed by glycosuria, which was 
temporarily controlled by injecting into the jugular vein 
chyle taken from the thoracic duct of another dog during 
digestion. He also found that chyle added to a solution 
of glucose maintained at a temperature of 38° C, caused 
a sensible diminution of the amount of sugar in some 
hours. He also found that malt diastase diminished the 
glycosuria of an animal rendered diabetic by the removal of 
the pancreas. Chyle from an animal deprived of its pan- 
creas had no effect upon sugar. Lannois, at the instiga- 
tion of Lepine, made subcutaneous injections of pilo- 
carpine on a diabetic woman with the result that there 
was a very notable diminution of the glycosuria, in 
consequence, it is suggested, of the stimulation of the 
pancreas by this drug. 

Arthaud and Butte dispute this theory of Lepine on 
the ground of experiments in which they ligatured all the 
pancreatic veins of a dog, without increasing the amount 
of sugar. 

On the other hand by ligaturing all the branches of the 
cceliac axis, except the hepatic artery, so as to cause an 
excessive flow of arterial blood to the liver, they caused 
glycosuria, and the animal died after three months. 
The pancreas shewed no alteration, as its circulation had 
been re-established by the mesenteric artery which had 
not been tied. 
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9. — Hay has found that the injection of neutral salt 
solution into a ligatured loop of intestine was sometimes 
followed by glycosuria. 

10. — Glycosuria may in addition be determined by pro- 
cedures directly occasioning increased flow of blood to 
the liver, as in the following examples : — 

a. — Tying the accessory branch of the portal vein in 
frogs, so as to make the whole of the abdominal blood 
pass through the liver (Schiff) . 

h. — Irritation of the liver with needles (Schiff) or elec- 
tricity (Pavy). 

c. — Compression of the aorta or portal vein. 

d. — Injecting defibrinated arterialised blood into the 
portal vein. 

The same phenomena may also be caused by a great 
many toxic substances : — 

a. — By the inhalation of chloroform, of carbonic acid, 
carbonic oxide, sulphuretted hydrogen and carbon disul- 
phide. 

— By strychnine (M. Foster), salicylic acid (Burton), 
phosphoric acid (Pavy), turpentine (Almen,) corrosive 
sublimate (Eosenbach), uranium nitrate (Leconte), benzol, 
acetone, aldehyde, ether, chloral, amyl nitrite, amyl 
alcohol, morphia, opium, and curare."^' 

c. — Dimethyl eethal carbinol (Thierfelder). 

d. — Phloridzin. 

Phloridzin is a glucoside discovered in 1885, by von 
Kormick, in the bark of apple, pear, cherry and plum 
trees. It forms silky, shining, needle-like crystals, solu- 
ble in cold water. Its formula is — 

which may break up into — 

G,,-E,,0, and C,H,,0, 
Phloretin. Phlorosin. 

Ashdown believes that in many cases it is glycuronic acid 
and not glucose which appears in the urine m these circumstances 
(op. cit). 
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The latter substance has the formula of sugar, and like it 
reduces copper salts and undergoes fermentation. When 
phloridzin is administered to animals it causes glycosuria, 
even when the liver has been rendered free from glycogen, 
or extirpated. It appears to act by preventing the 
processes by which sugar is stored up (as glycogen) or is 
burnt off in the body. The action of this substance has 
been studied by von Mering, who considers that he has 
proved that the substance excreted is really grape sugar, 
and not phlorosin. 

Phloridzin caused glycosuria when given by the mouth 
or injected subcutaneously, or introduced into the veins. 
The sugar in the blood was not increased, while the 
hepatic glycogen diminished. The glycosuria continued 
even when the animal was starved for a long period. 
Occasionally in long-standing cases acetone and /3-oxy- 
butyric acid were present in the urine, and sjanptoms 
like diabetic coma occurred. The sugar was shewn to be 
derived from the albumens of the body. 

Phloretin is the only decomposition product of phlo- 
ridzin which produced glycosuria ; phlorose, phloritinic 
acid and phloroglucin being inert. 

After the administration of phloridzm and chloral- 
hydrate, sugar and uro-chloral acid appeared in the 
urine. 

Phloridzin was given to three persons, and sugar in 
considerable quantity formed in their urines. One gramme 
of phloridzin caused a daily excretion of 97 grammes; 
on the day after the phloridzin was stopped the sugar 
disappeared. No ill effects were produced through the 
use of the drug, which was continued for a month. 

With reference to some of these effects it is of interest 
to note that Masoni states that curare diabetes may be 
prevented by the previous administration of arsenic, 
while Kirk thinks that the substances found in the urine 
of persons taking salicylates are chiefly other reducing 
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bodies, but that a trace of sugar may perhaps be pro- 
duced by the action of the salt on the blood corpuscles. 

It has been already mentioned that ligature of the bile 
ducts causes glycogen to disappear from the liver, and 
under these circumstances puncture of the floor of the 
fourth ventricle fails to cause glycosuria (Wickham Legg, 
von Wittick, E. Kiilz, Frerichs). Wyatt has recently 
related the case of an old diabetic lady in whom the 
sugar disappeared from the urine during an attack of 
jaundice, but this, though usual, does not always follow, 
as the following case shews : — 

Case 1. — Diabetes Mellitus — early diarrlum— intercurrent 
jaundice — persistence of glycosuria. 

William J., aged forty-five, blacksmith, attended as an 
out-patient on June 12th, 1887, complaining of pain in the 
loins and hypochondrium. His illness began twelve 
months before with diarrhoea, and three months later 
this was followed with jaundice, which had persisted. 
His urine was dark amber, acid, 1026, loaded with sugar, 
containing a faint haze of albumen and a little bile 
pigment. This case shews that jaundice from obstruction 
is not always followed by disappearance of sugar. 

THEORIES OP GLYCOSURIA. 

The true bearing of all these facts upon the pathology 
of diabetes must remain for the present unsettled. 

Let us take note for a moment of the gaps in our 
knowledge. 

1 . — It is not known definitely in what form the pro- 
ducts of saccharine and starchy food leave the liver, 
whether as sugar in small quantities to be rapidly de- 
stroyed, or as some modification of glycogen. 

2. — It is not known by what paths the influence of 
the various nerve lesions, which produce glycosuria, 
reaches the liver, though this is probably through the 
pneumogastrics (Arthaud and Butte). 
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3. — We are still uncertain of the nature of the influence 
(if any) of the pancreas on the sugar produced by di- 
gestion in the alimentary canal. 

Until these questions have been settled we have not a 
proper basis for a rational pathology of diabetes. 

Many facts favour the theory that vaso-motor paraly- 
sis of the branches of the hepatic artery is the essential 
feature in the production of excessive discharge of sugar 
from the liver, but Michael Foster points out that strych- 
nine poisoning, in which the vessels are strongly con- 
tracted, causes glycosuria. It is possible that this may be 
explained by the convulsions causing a rapid discharge 
of sugar before the vaso-motor spasm has taken place ; 
but the objection should be noted. 

Hamilton, accepting the vaso-motor theory, says there 
are two possible modes in which it may act : (1) By 
diminishing glycogenesis, so that the sugar brought to 
the liver leaves it unchanged ; and in support of this he 
quotes Ehrlich's observation that very little or no glyco- 
gen can be found in fragments of liver withdrawn by a 
trochar from diabetics during life ; (2) That the process 
of converting glycogen into sugar is in excess. This 
latter view assumes that glycogen is normally converted 
into sugar, which is not certain. 

Based on the same doctrine that the liver normally 
forms sugar are the theories of Cantani and B. W. Foster, 
according to whom in diabetes the liver forms an ab- 
normal sugar, paraglucose, which is not oxidisable ; and 
that of Seegen, that under certain circumstances the 
tissues lose their capacity for assimilating sugar. 

Apart altogether from this hepatic pathology arc the 
theories of Ziemssen and Latham, who place the pro- 
duction of sugar in the muscles. According to Latham 
a degeneration takes place in the muscle albumen due to 
vaso-motor paralysis and vascular dilatation, leading to 
imperfect oxidation and the production of sugar in the 
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following manner : the lowest cyan-alcohol CH,, | qjj 
instead of being oxidised to CO2 and HgO, is stopped at 
CH2 Iqqqjj glycollic acid ; this, by further oxidation 
forms methyl aldehyde, thus : — 

Then six molecules of methyl aldehyde may condense, 
as has been shewn to occur in plants, to form glucose 
thus : — 

6HC0H - CgHiA 
These are all theories which in the present state of our 
knowledge can be neither accepted nor rejected. 
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Chapter II. 
ETIOLOGY. 

PEEDISPOSING CAUSES. 
Geographical Distribution. — Very little has been hither- 
to published respecting the geographical distribution of 
diabetes. This is in part due to the absence of trustworthy 
statistical data and also because the incidence of a disease, 
the mortality of which is on an average less than 1 per 
50,000 of population, is a subject upon which the experi- 
ence of individual practitioners must be a fallacious guide. 
By the kindness of numerous friends I have been able to 
obtain statistics from which the following figures are 
calculated. 

TABLE I. 



Shewing the mortality from Diabetes Melhtus in some of 
the principal cities of Europe. 



Name. 


Eateper 100,000 
of population. 


Nams. 


Rate per lOO.OOu 
of population. 


Paris 


9-6 


Dresden 


4-6 


Copenhagen 


7-2 


Vienna 


4-2 


Leipzig 


6-4 


Christiania 


3-9 


London 


5.88 


Naples 


3-2 


Berlin 


5-04 


Rome 


1-67 



This includes 72 provincial towns also. 



These figures are calculated from the averages of 
five years at least, and are probably fairly trustworthy 
as the registration in these cities is carefully carried 
out. 

Trousseau regarded the disease as rare in Paris, and 
there can be no doubt that it has greatly increased of 
late years, as shewn in the following table compiled by 
Dr. Jacques Bertillon, Chef de travaux statistiques de la 
ville de Paris. 
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TABLE II. 

Mortality from Diabetes Mellitus in Paris for each 100,000 
of population. 



1865-69 


1870-71 


1872-75 


1876-80 


1881-85 


1886 


1887 


4 


3 


3 


5 


8 


11 


12 



TABLE III. 

Shewing the mortality from Diabetes Mellitus in certain 
European countries and British colonies. 



Name. 


Rate per 100,000 


Name. 


Rate per 100,000 


of population. 


of population. 


England 


5-8 


Western Australia 


1-9 


Ireland 


8-2 


New Zealand 


2-6 


Scotland 


2-1 


Jamaica 


1-7 


Prussia 


1-3 


British Guiana ... 


0-24 


Norway 


1-9 


Montserrat 


6-0 


Italy 


1-6 


Bahamas 


0-2 


Gibraltar 


6-8 


St. Kitts 


0-2 


Malta 


13-1 


Bermuda 


0-7 


Cyprus 


no deaths 


Natal 


0-7 


Heligoland 


)) )> 


St. Helena 


0-5 


New South Wales 


2-7 


Sierra Leone 


0-16 


Victoria 


1-6 


Ceylon ■'• 


2-4 - 


Queensland 


0-8 


Hongkong 


0-1 


Tasmania 


3-2 


Mauritius 


1-4 


South Australia ... 


1-6 







Said to be untrustworthy. 



The figures for the Colonies are based on official 
statistics supplied me through the Colonial Office by the 
courtesy of the Kt. Hon. Lord Knutsford, Secretary of 
State for the Colonies, and are calculated on the average 
of ten years. In addition to those placed in the table 
the following were returned as having had no deaths from 
diabetes registered within the period taken (the last ten 
years) ; viz., Fiji, Trinidad, St. Lucia, St. Vincent, Nevis, 
Antigua, Dominica, Virgin Islands, Falkland Islands, 
Lagos and Labuan. There was no general return from 
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Barbadoes, but the mortality is estimated at 1 per 
100,000 of population ; Cape Town has an estimated i 
mortahty of only 0*4 per 100,000 ; and there is no 
return from the Gold Coast, but the principal medical 
officer reports the disease to be very rare. 

With respect to Ceylon, the principal colonial medical 
officer, Dr. W. E. Kinsey, writes in his official despatch 
to the Secretary of State : " The Eegistrar-General's 
figures, if forwarded without explanation, will convey a 
very erroneous idea of the prevalence of diabetes in 
Ceylon, because the registration of causes of death is 
wholly unreliable, as no medical certificate is required . . 
. . and the natives of Ceylon are peculiarly sensitive on 
the subject of diabetes; they consider it disgraceful to 
have it, they never speak of it, and conceal its existence 
as long as they can, for it is looked upon as a punish- 
ment for illgotten wealth, and that it is necessarily fatal 
and unamenable to treatment." He goes on to say that 
" it is most prevalent amongst the well-to-do natives." 
One doctor in private practice informed him that he sees 
in his practice an average of two fresh cases of diabetes 
a week, and that temporary glycosuria is very frequent. 
He has no hesitation in saying that it is a common 
disease among all races, alike among Hindus (Tamils), 
Mahommedans, and Cingalese. It is certainly heredi- 
tary and most common among the well-to-do class. He 
is thoroughly of opinion that over-indulgence in starchy 
foods and sugar, combined with sedentary habits and 
resulting corpulence, and sexual excesses, indeed, ex- 
cesses of any kind, are important factors in its causation ; 
and he thinks that congestions of the liver which are apt 
to occur in hot climates in those persons who indulge 
freely in the pleasures of the table, favour its production. 
He believes it to be much more common in males than 
in females, and between the ages of thirty-five and fifty, 
while it is very rare in children. 
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It has not been possible to obtain any official statistics 
respecting the mortality or incidence of diabetes in India, 
but there is strong testimony to its occurrence very com- 
monly in all parts of that country. In answer to my 
inquiries, Surgeon-General Cornish (late of the Madras 
presidency) wrote to me as follows : — 

" The frequency of diabetes amongst the better classes, 
i.e., those who do not engage in manual labour, is a matter 
of common notoriety amongst Indian practitioners. The 
causes of the disease I am not so clear about. Diet, 
chiefly farinaceous, oily, and saccharine, may have some- 
thing to do with it. But personal habits in regard to 
venery and other things may also have to be considered. 
It should be noted also that young India is subject to 
much brain stimulation. 

" The craving for higher education and for learning 
western ideas through a foreign language may unduly 
stimulate the mental and reasoning faculties in bodies 
perhaps insuflSciently nourished and undeveloped. What- 
ever the causes are, we practically find some of the best 
intellects in India prematurely extinguished by diabetes. 

" Over and over again it has been within my experience 
to find that the most promising men amongst the lawyers 
and university graduates have been cut off in the prime 
of life by this disease. 

" Since I left India, I think the subject has attracted 
attention in Calcutta, and I daresay the Indian Medical 
Gazette, of the last five years, may give you some facts in 
regard to the matter. My own observations seemed to 
shew that the educated and learned classes (chiefly non- 
fiesh eaters) suffered in the greatest proportion, and that 
it was rare to find men of these classes lasting to a robust 
old age. The subject is a very interesting one, and well 
merits searching enquiry." 

Norman Chevers wrote to the same effect, referring to 
its frequency among rich elderly natives in Calcutta, 
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many of whom are fat and indolent, and immoderately 
fond of sweetmeats. The editor of the Indian Medical 
Gazette, writing in 1871, stated that among the upper 
and middle classes of natives in Calcutta almost every 
family had lost one or more of its members from this 
disease. 

No statistical information could be obtained from the 
Straits Settlements (Singapore), but the disease is said 
to be not uncommon. A statement was forwarded from 
a Chinese doctor, in which he observed that while the 
disease is very rare in China, in Singapore he had met 
with seven or eight cases, in fifteen years' practice. Dr. 
Graham, of Sumatra, wrote that in seven years' practice 
among 15,000 Chinese labourers, he had met with only 
one case. 

The statement of the Chinese doctor above quoted, 
concerning the rarity of diabetes in China, has been 
fully borne out by all the information I have been able to 
obtain. Dr. Barge, of Shanghai, was exceedingly kind 
in making enquiries amongst his colleagues, and their 
unanimous testimony is that the disease is very rare in 
China. It is also equally rare in Japan, so far as my 
information extends. 

The statistics from Mauritius were followed by a report 
of a discussion on Diabetes, which was instituted in the 
local medical society as a result of Lord Knutsford's 
circular, and this fully bore out the testimony of the 
figures that the disease is rare in the island. This fact, 
taken together with the rarity of the disease in British 
Guiana, is interesting, because both countries employ a 
large number of natives of India as coolies on sugar 
plantations. It seems to afford a strong confirmation of 
the views expressed by Indian practitioners in favour of 
the exemption of those classes engaged in manual labour. 
From Madagascar no definite information was obtainable, 
but Mr. S. Blackwell Fenn wrote that it is very rare. 
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No statistics are to be obtained from Persia, but 
Dr. Tholozan kindly wrote me a letter giving me the 
result of his long experience in that country. He 
believes it is less frequent than in Europe, and more 
common in individuals of Turkish race than among native 
Persians. He attributes the disease to the immoderate 
use of rice, sweet sherbets and sweetmeats. 

Dr. Hessenauer wrote that in five years' practice he 
did not meet with a single case of the disease in Palestine. 
The official statistics of the town of Smyrna have been 
applied for but are not yet to hand, though they are 
promised. My application to official sources for statistics 
for Egypt was refused on the ground of insufficient 
cleiical assistance to compile the information, but Dr. 
Grant Bey kindly wrote me that the disease is not un- 
common and that according to his experience it prevails 
chiefly among Europeans, Syrians, and Turks, the Copts 
and Arabs being less subject to the disease, though not 
exempt. 

In Cyprus there had been no death from diabetes for 
ten years, and the chief medical officer in ten years' 
practice had seen only two cases, one in a Cypriot. 

Eespecting America, it was found very difficult to 
get any information of value. Tyson estimates the 
mortality from diabetes in Philadelphia at 11 per 10,000 
deaths, and in New York 7, whereas in London the pro- 
portion is 26, and in all England 25. 

According to the editor of the New York Medical Record 
the mortality from diabetes in the United States was 
837 or 2-1 per 100,000 living in 1870, and 1443 or 2-8 per 
100,000 living in 1880. The article goes on to say that 
glycosuria is very prevalent in the north-west where the 
air is very dry, business competition exceedingly keen and 
nervous wear and tear consequently very great. It is to be 
feared that at present no statistics can be obtained in the 
United States which can be fairly compared with the 
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figures obtained from European sources. The disease 
seems to be rare in California, the statistics of San Fran- 
cisco returning the mortahty at only 0*6 per 100,000 living. 
Dr. Gresham, of Los Angeles, wrote that in seven years' 
practice he had not met with a single case. From South 
America it is even more difficult to get any information. 
Dr. Louis Colbourne, of Buenos Ayres, wrote that there 
are no statistics, but that in his opinion it is very rare, 
and Dr. Harvey reported the same of Chili. Its rarity in 
British Guiana is shewn by the figure in Table III., and 
this is confirmed by a private letter from Mr. C. Mac- 
namara, lately Colonial Surgeon at Essequibo. 

This information, by no means complete, has been 
obtained with a vast amount of labour, and probably re- 
presents all or nearly all that can be learnt upon the 
subject at present. 

Can any deductions be safely drawn from these facts ? 
It is very doubtful. Certainly there seems some evidence 
that the Mongolian and African races enjoy a certain 
degree of immunity, but this must wait confirmation. 

The high rate of mortality in Malta is very remarkable, 
and it is curious that the report was not accompanied by 
any comment by the officer who reported the figures. 

There might at first sight appear to be a decided 
advantage in the country over the towns, as the great 
cities have a far higher average than the countries in 
which they are situated ; but it must be remembered that 
the country statistics are always less reliable than the 
towns, and if we look to English figures we find reason to 
think that there is no such immunity in country districts. 
Taking the average of England and Wales as 25 per 
10,000 deaths, we find the following counties above the 
average : — 

Berkshire 100 i Lincolnshire ... ... 70 

Cambridgeshire ... 90 Buckinghamshire . 64 

Oxfordshire 80 Suffolk ... ) ^ 

-Rutland 80 Sussex \ 

"-'•The figures are too small to be of value. 



ETIOLOGY. 



27 



These are not counties in which many large towns exist. 

On the other hand the following counties, teeming with 

urban populations, give the following figures : — 

Yorkshire 31 I Lancashire 22 

Staffordshire ... 30 | Warwickshire ... 17 

In Scotland and Ireland the same facts are apparent, 
though in these countries the figures to be dealt with are 
so small that there is too much risk of fallacy for us to 
lay much stress upon them. 

It is stated that in France diabetes is very common 
in the province of Normandy. Dr. Coldstream, of 
Florence, who kindly obtained for me a good deal of in- 
formation respecting what is known of the incidence of 
the disease in Italy, points out that it is more prevalent 
in Tuscany than in the rest of the kingdom. 

Race. — Diabetes mellitus is not confined to the human 
race. It is said to occur spontaneously among dogs 
(Ferraro), and to be more common among those kept for 
sporting purposes (Eobertson). Its frequency among 
Jews has been already alluded to and is well known ; 
Frerichs has stated that out of his 400 cases, 102 be- 
longed to this race of people. It does not appear, however, 
that other Semitic nations suffer in the same way, unless 
we accept Dr. Tholozan's opinion concerning the special 
liability of the Turks as indicating this. Scudamore 
thought the Scottish people were specially liable to 
diabetes, and Fagge made use of this supposed liability 
as an argument against the relation of diabetes to gout, 
but there is no statistical evidence in its favour. Prout 
believed that red hair was particularly common among 
diabetic subjects, and Fagge endorsed this opinion, but 
the fact itself is doubtful, and its relation to race still 
more so. The apparent immunity of the Mongolian and 
African races has been referred to in the preceding 
section. 

Prevalence of Diabetes. — In the nine years from 1878 
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to 1886, 11,654 persons were registered as dying of 
diabetes mellitus in England and Wales, of whom 69B6 
were males and 4718 females. This is a very great rise 
over the number given by Koberts as dying in the decade 
1851-60, which was only 4546, and there can be no 
doubt that the disease is rapidly increasing in this 
country as the following table shews. 



TABLE IV. 



Year. 


Deaths from 
Diabetes. 


Total Deaths. 


Proportion per 
10,000 Deaths. 


Proportion per 
100,000 Living. 


1878 


1057 


5.S9,872 


19 


4-2 


1879 


1048 


526,255 


20 


4-1 


1880 


1059 


528,524 


20 


4-1 


1881 


1237 


491,935 


25 


4-7 


1882 


1253 


516,654 


24-4 


4-7 


1883 


1369 


522,997 


26 


51 


1884 


1475 


530,828 


27-6 


5-4 


1885 


1.522 


522,750 


29 


5-5 


1886 


1634 


537,276 


30 


5-9 



Thus the proportion to the total mortality has risen in 
these nine years more than 57 per cent., and to the popu- 
lation more than 40 per cent. 

Afje. — Diabetes occurs at all ages, but is less common 
at the two extremes of life. The youngest instance known 
to me is a case recorded by Deane in an infant aged 
three weeks. 

Schmitz gives the following table of the ages of his 
600 patients. 



TABLE V. 



1 to 10. 


10 to 20. 


20 to 30. 


80 to 40. 


40 to 50. 


50 to 60. 


60 to 70. 


70 to SO. 


5 


25 


56 


104 


134 


196 


60 


20 



Pavy has tabulated his 1500 eases under the age at 
which the disease sets in. 
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TABLE VI. 



Age. 


Actual Number. 


Percentage Ratio. 


Males. 


Females. 


Total. 


Males. 


Females. 


Total. 


Under 10 


3 


5 


8 


0-22 


0-36 


0-58 


10 to 20 


35 


22 


57 


2-57 


1-61 


4-19 


20 „ 30 


69 


28 


97 


5-07 


2-05 


7-13 


30 „ 40 


154 


70 


224 


11-32 


5-14 


16-47 


40 „ 50 


260 


79 


339 


19-11 


5-80 


24-92 


50 „ 60 


281 


137 


418 


20-66 


10-07 


30-73 


60 „ 70 


138 


44 


182 


10-14 


3-23 


13-37 


70 „ 80 


25 


9 


34 


1-83 


0-66 


2-49 


Over 80 


1 




1 


0-07 




0-07 



The following table is taken from the Report of the 
Registrar-General for England for the year 1886. 



TABLE VII. 



All Ages. 


u 
<u 
■a 
a 

0 

1 


1 


2 


3 


4 


5 


10 


15 


20 


25 


85 


15 


55 


65 


75 


85 
« 
p p 

>-! & 


Males 978 
Females ) 
656 i 


2 


2 


5 
2 


1 


1 


8 

9 


22 
26 


40 
41 


43 
38 


110 

62 


118 

91 


143 
101 


246 
136 


189 
101 


49 
44 


4 


Totall684 


2 


2 
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These tables all agree very closely, though the maxi- 
mum mortality, as might be expected, occurs a few years 
later than the maximum of living cases. Thus Schmitz 
and Pavy agree in finding the largest number of cases 
between the ages of forty and sixty, while the maximum 
mortality is from fifty-five to seventy-five. This would 
appear to indicate that such elderly diabetics live a 
considerable time, which is strictly in accordance with 
our clinical knowledge. 
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Sex. — Diabetes is more common among men than 
women, in the proportion of rather more than 3 to 2 
But this disparity does not seem to hold good amongst 
children. In Table VII. the numbers under twenty give 
80 males to 79 females, the proportion under fifteen being 
40 males to 38 females. In Table VI. (Pavy*s) there were 
3 males to 5 females under ten years of age, though 
under twenty there were 38 males to 27 females ; in Stern's 
117 cases the girls were more numerous than the boys in 
the proportion of 5 to 3 ; as age advances the proportion 
becomes nearly 2 males to 1 female, until in old age it 
comes back to the equality of childhood. 

Heredity. — There can be no doubt that diabetes 
mellitus is hereditary. Chevers quotes the following 
statement from the Indian Medical Gazette for 1871 : "In 
one of the most influential native families in Calcutta, 
No. 1 died of acute diabetes at the age of sixty-five ; 
No. 2, his eldest son, died of chronic diabetes ; No. 3, his 
third son, had chronic diabetes ; No. 4, his fourth son, died 
of acute diabetes ; No. 5, his daughter, aged sixty-five, had 
diabetes ; No. 6, eldest son of No. 2, died of chronic 
diabetes ; No. 7, second son of No. 2, had diabetes ; 
No. 8, eldest son of No. 4, had diabetes." Thus the 
disease affected eight members of the same family, 
extending over three generations. 

Auerbach has related the history of a family, in which 
the father died insane and the mother diabetic. Of 
eleven children, one died insane, one of diabetic coma, 
four others were insane, and one was diabetic. Frew has 
recorded a more remarkable case in a little girl aged 
nine, suffering from diabetes, whose paternal grand- 
father, uncle and aunt, had all died of the same disease. 

Nevertheless in the majority of cases there is no 
evidence that the disease has been inherited, and it is 
more common to obtain a history of a diabetic brother or 
sister than of a diabetic parent. This is perhaps due to 
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obvious causes, as it is always exceedingly difficult to 
get information which goes back any number of years. 

Trousseau thought that phthisical parents often had 
diabetic children, and there can be no doubt that a history 
of tubercular disease can often be traced in diabetics. 

Excessive use of Sugar and Starchy Food. — There is a 
very widespread belief that the excessive use of sugar 
tends to diabetes. Eichhorst has met with the disease 
among the workpeople in sugar factories. Christie, who 
first described the prevalence of the disease in Ceylcn, 
referred it to the excessive use of sugar and starchy food. 
Tholozan regards the disease among the Persians as 
caused by sweetmeats and sweet sherbets. Indian prac- 
titioners recognise the effects of the same causes ; yet, as 
has already been mentioned, in Mauritius and British 
Guiana, where the people are chiefly employed in sugar 
factories, the disease is very rare. Charcot states that 
glycosuria is frequently produced among the novices in 
the Monastery of La Trappe. 

Beer.— lii-SitschmeY thinks that the urine of great beer 
drinkers always contains more or less sugar, but there is 
certainly no evidence that beer drinking j^er se is a com- 
mon cause of diabetes. Were it so, it is scarcely con- 
ceivable that the kingdom of Prussia would occupy such 
a relatively favourable position in the table. 

Cider has been said to have some relation to diabetes, 
and the prevalence of the disease in Normandy is ascribed 
to this cause, but the cider counties in England shew a 
mortality much below the average. 

Obesity. — Many diabetics are, or have been, very stout. 
It is generally in elderly persons that this connection is 
observed. Kisch has observed temporary glycosuria as 
a frequent occurrence in general obesity. Seegen says 
that 30 per cent, of the cases he has analysed were 
excessively fat at the beginning of their illness. Kisch 
says that in all cases where hereditary obesity comes on 
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in youth and progresses rapidly, and in non-hereditary 
cases where treatment is not beneficial, diabetes must 
be looked for as a possible occurrence. He believes one- 
half of the former and 15 per cent, of the latter become 
diabetic. In many families it can be shewn that some 
members are fat from childhood and others are diabetic, 
or the fat individuals become diabetic about the fourth 
decade. He inclines to the belief that the muscles 
becoming infiltrated with fat, are unable to convert sugar 
into glycogen. 

EXCITING CAUSES. 

Frerichs gives the following classification of the causes 
of glycosuria. 

1. Toxic Glycosuria. 

Curare. 

Carbonic oxide. 
Amyl nitrite. 

Ortho-nitro-phenyl-proprionic acid. 

Methyl-delphinin. 

Morphia. 

Chloral. 

Hydrocyanic acid. 
Sulphuric acid. 
Mercury. 
Alcohol. 

Also from morbid poisons. 

Cholera. 

Anthrax. 

Diphtheria. 

Enteric fever. 

Scarlatina. 

Malaria, 

2, Glycosuria from Digestive disturbance. 

Gastric catarrh. 
Gout. 
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3. Glycosuria from Nervous disturbance. 

Psychoses. 
Neuralgias. 

Injuries to brain and cord. 
Brain diseases. Apoplexies, aneur- 
isms of cerebral arteries, menin- 
gitis cerebro-spinalis, etc. 
With reference to the list of toxic glycosurias, it is 
possible that giycuronic acid has in some instances been 
mistaken for glucose. 

Chloroform. — -This may not only give rise to temporary 
glycosuria, but occasionally causes acute and fatal 
diabetes (Fort). 

Bromide of Potassium. — Weber has described a case of 
acute and fatal diabetes in a little girl of seven, the effect 
of swallowing an ounce of this drug, which she took by 
mistake. 

Opium. — Campbell mentions a case in which the ad- 
ministration of opium was always followed by glycosuria. 

Contagion. — It is very contrary to what little we know 
of the pathology of diabetes to suggest that it is a disease 
which can be transmitted by contact, yet Debove has 
drawn attention to the fact that out of fifty cases of 
diabetes, in five the husband and wife were attacked 
simultaneously. Lecorche, who had observed the same 
facts, attributed them to community of anxieties and 
nutriment ; but Debove thinks that the lives of men and 
women are very different, and he remarks that husband 
and wife are rarely both gouty; though in England 
this is not uncommon, and possibly husbands and wives 
live a life more in common in England than in France. 
However, these observations on the frequent occurrence of 
diabetes in husband and wife are supported by Dreyfous, 
Gaucher, Labbe, Letulle, Schmitz, and Eendu, and the 
inference is that under certain circumstances, or in some 
obscure way, diabetes may be contagious. Such a view 
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is exceeiingly improbable, and the facts do not warrant 
our adopting it. It is well-known that husband and wife 
become insane with a degree of frequency that is very 
remarkable, but even our lively Gallic neighbours do not, 
in that case, suggest that insanity is contagious. They 
are content to speculate about a " psychical affinity," 
which apparently draws together those predisposed to 
insanity. The truth is that diabetes is getting to be a 
common disease in certain classes, especially the wealthier 
commercial classes, so that such coincidences are likely 
to be met with. 

Injuries. — Severe contusions, especially when due to falls, 
have often been followed by diabetes. Pavy has recorded a 
case following a kick from a horse. In a case of Ebstein's, 
a boy aged fourteen was struck by a stone in the region 
of the stomach. This was followed by pain and increase 
of the liver dulness, which gradually disappeared ; but 
three months later diabetic symptoms set in. A patient of 
Lindsay's fell and struck his right loin. This was fol- 
lowed by pain and local swelling, which disappeared in 
time, to be in turn followed by thirst, polyuria, and 
emaciation. In some cases there is reason to believe that 
the nervous centres may have been injured, as in a case 
of Dale's, where a child fell on the back of its head, and 
months later acute and fatal diabetes set in ; and in the 
case of the officer related by Moosdorf, who became 
diabetic after a bullet wound in the neck. Scheuplein 
has published the case of a young dragoon who fell from 
a window forty feet high, and dislocated the twelfth 
dorsal vertebra. He was treated by extension, but eleven 
days after the injury acute diabetes set in, which lasted 
about a month, and then gradually disappeared, the 
patient making a good recovery from his accident, and 
being quite well two years afterwards. 

Case 2. — Diabetes Mellitus — due to a hloiu — thirst — 
polyuria — wasting. 
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John B., fifty-four, wire drawer, admitted as an out- 
patient on March 12th, 1889, complaining of thirst and 
polyuria. He had been ill six months, and had been 
treated with brown bread ad libitum and codein (gr. i.) 
three times a day. Just before this illness began he 
bruised his hip at his w^ork. There was no family 
history of diabetes, but one of his grandfathers had 
gout. The quantity of water varied from 4|- to (5 
pints, sp. gr. 1032-85, loaded with sugar. He weighed 
7st. On probably the same diet, though he was told to eat 
bread very sparingly, Jambul perles (Christy) given in as 
large a dose as four, three times a day, produced no effect ; 
and as much could be said of antipyrin. The quantity 
of water gradually diminished to three or four pints, and 
his weight was 6 st. 13 lbs. on April 30th, 1889. 

According to Redard, ephemeral glycosuria is of 
frequent occurrence in surgical practice, even after 
slight injuries and subcutaneous fractures, but especially 
in connection with phlegmonous and gangrenous affec- 
tions, anthrax, lymphangeitis, and erysipelas. 

Case 3. — Diabetes Mellitus — -folloiving erysipelas — loss 
of sexual desire — slight polyuria — slight thirst — no knee 
jerks — no wasting. 

Mr. Paul R., aged forty-eight, consulted me in March, 
1888, complaining of diabetes, of which he had been 
awaro for three or four months after an attack of ery- 
sipelas supervening in his foot from a cut got by treading 
on broken glass. The polyuria and thirst were slight, 
and there was no wasting ; his chief complaint was his 
loss of sexual desire, which seemed to depress him men- 
tally, although he was unmarried. His knee jerks were 
absent. The urine measured from four to five pints daily, 
sp. gr. 1029, loaded with sugar. 

Eedard thinks there is a decided relation between pus 
formation and glycosuria. He has recorded a case in 
which a small abscess by the side of the rectum was 
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accompanied by polyuria (2|- litres) and glycosuria, which 
symptoms disappeared when the abscess had completely 
healed. But in certain instances true diabetes may follow, 
as in a case recorded by Frerichs, where the exciting 
cause was an abscess connected with a tooth. Spencer 
says passing glycosuria is common in inflammatory affec- 
tions of the skin and subcutaneous tissue. It also appears 
towards the end of cases of septicaemia, but is most frequent 
in association with carbuncles and severe boils, in patients 
whose urine was previously free from sugar. M'Nish has 
recorded the case of a blacksmith, aged fifty-six, who 
was severely burnt by a bottle of paraffin oil taking fire. 
Twelve days after the accident his urine became saccha- 
rine, and this continued for twency-five days, until the 
burn was healed. Albert and de Eenzi have observed 
glycosuria occurring in gangrene, and Spencer has noted it 
in connection with malignant disease not affecting internal 
organs, where it disappeared after local treatment. 
The following case is an example of glycosuria in connec- 
tion with malignant disease : — 

Case 4. — Malignant Disease of Abdomen — ghjcosuria — 
no polyuria — slight thirst. 

William J., forty-five, admitted on July 12th, 1887, 
complaining of having had diarrhoea for a year, and of 
passing slime and blood from his bowel. 

History.— He had lost five stone in weight, and had 
severe pain in the loins and hypogastrium, so great as to 
make him cry out. There had been no swelling, but 
nine months before he had jaundice, which lasted two or 
three months; he used to vomit, but he had no pain 
then. Two years ago he was laid up with bronchitis, but 
could remember no other illness. Of late he had suffered 
from thirst, but did not think the quantity of his water 
excessive. Father dead, aged fifty, cause unknown. 
Mother living, in good health. One sister died in the 
Queen's Hospital from some wasting disease. He had never 
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heard of any case of cancer, gout, diabetes, fits, insanity, 
or consumption in his family. 

Condition on Admission. — He was a stoutly built, fairly 
nourished man, weighing 9 st. 8 lbs. ; complexion sallow ; 
conjunctivae pearly; no cedema ; skin pale; no pigmen- 
tation. Pulse 84, Kesp. 18, Temp. 98°. Tongue furred 
posteriorly ; no pain or discomfort after food ; appetite not 
very good ; bowels loose, open five times since admission ; 
stools brown, fluid, containing a little blood. Liver dul- 
ness only 2^ inches in V.M.L.; some dulness in flanks, 
which disappeared on change of position ; spleen not en- 
larged. An oval swelling could be felt above Poupart's 
ligament on the left side; it was badly defined towards the 
middle line, and apparently passed down into the pelvis ; 
it was tender, and the seat of pain. Heart's apex in the 
fifth left intercostal space ; no murmur. Lungs resonant ; 
breath sounds normal. Urine, 54 oz., sp. gr. 1035, acid, 
orange coloured, white deposit, consisting of leucocytes 
and squamous epithelium and granular matter; urea, 
1-5 per cent.; a cloud of albumen ; sugar, 5 per cent. He 
was dieted, and given chalk and opium mixture. On this 
treatment the sugar disappeared from his urine. 

Progress of Case. — On the 27th he was put on ordinary 
diet, when sugar returned at once ; his diarrhoea became 
worse, and his temperature began to be irregular. 

On July 31st he was ordered to resume strict anti- 
diabetic diet. 

Aug. 4th. He had a rigor, and his temperature at 
night was 101-2'^. After this his evening temperature 
was generally over 101<^, the sugar was always present, 
but the quantity of urine remained low. 

August 12th. Another tumour was felt to the left of 
the umbilicus. The liver had become enlarged, coming 
down nearly to the umbilicus, where its hard, firm edge 
could be felt. 

Aug. 13th. We discovered that he was throwing away 
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his urine, and he had evidently heen evading his diet re- 
strictions for some time. 

Aug. 15th. His urine contained only 1 per cent, of 
sugar. 

Aug. 20th. He was made an out-patient, but he only 
attended once. 

Muscular Strain. — The following case illustrates the 
possibility of diabetes following a simple muscular 
strain. 

Case 5. — Diabetes Mellitiis — due to mnscidar strain. 

William C. S., aged twenty-nine, bricklayer's labourer, 
was admitted into hospital, October 23rd, 1889, com- 
plaining of polyuria, thirst, hunger and wasting. His 
illness had lasted about two months. 

Family History. — Father died of sunstroke in 
Australia, aged fifty. Mother living, aged forty-nine, 
in good health. There were fourteen children of whom 
ten died in infancy ; two brothers and a sister were living 
in Australia ; the last had been lately in hospital for 
some internal complaint. No history of diabetes, 
consumption, gout, epileps}^ insanity or cancer in the 
family. 

Previous History. — Previous health good. Had been 
in the army, and was in India for five years. He had 
an attack of colic in 1880. Denied having had syphilis. 
Could remember no injury except that two months ago 
just before this illness began, he was carrying a scaffold 
pole and slipped ; in trying to recover himself he twisted 
his back and must have bruised his testicle as it swelled 
afterwards, though he felt no pain. 

History of Present Illness. — Patient returned from 
India in 1885 ; he married in 1886. He had worked 
as a bricklayer's labourer ; he had had a com- 
fortable home, but no children. After the accident 
referred to above, he got quite well, but shortly after he 
noticed that he was passing more water, and that he was 
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getting thinner and weaker. His appetite increased, and 
a fortnight before admission, he began to be tormented 
with thirst. He was then passing ten or eleven pints of 
water daily, and his weight had fallen from eleven stone 
seven pounds to nine stone ten pounds. 

Present Condition. — A well-developed, sparely nour- 
ished man, of fair complexion ; skin dry ; no subcutaneous 
fat ; no oedema. Weight nine stone ten pounds. Temp. 
98°. Pulse 72. Eesp. 18. 

Alimentary System. — Lips pale, tongue clean at tip, 
but covered over dorsum with a greyish brown fur ; 
teeth very even and good, but one or two molars 
carious ; appetite moderately good ; thirst excessive ; no 
pain or discomfort after food ; bowels regular. Liver 
dulness in V.M.L., 8^ inch. Splenic dulness in M.A.L., 
1 inch. 

Circulatory System. — Apex beat hardly to be felt in 6th 

LS., half-an-inch internal 
to the V.M.L. Heart's lim- 
its otherwise not increased. 
Pulse, regular, soft, feeble. 
Heart sounds normal. 
Respiratory System. — No cough ; chest well formed ; 
percussion note and breath sounds normal. 

Special Senses. — Eyesight good. Deaf with both 
ears, but this had been coming on for four or five years, 
and his mother had been deaf as long as he could 
remember. 

Nervous System. — No pain in head or spine; no 
giddiness. Complained of some noise in head, but 
chiefly in ears (tinnitus). Sleep broken, but this not 
altogether due to frequent micturition. No abnormal 
sensations ; no paralysis or loss of sexual power. 

Muscular System.— There was some general diminution 
in bulk of the muscles. 

Urinary System.— Re had to rise two or three times at 
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night to make water. Urine 180 ozs. ; sp. gr. 1034 ; 
acid ; very pale straw colour ; no deposit ; urea, 0*7 
per cent. ; no albumen ; sugar 8'69 per cent. 

He was in hospital eleven weeks, and on his discharge 
had gained sixteen pounds in weight ; the quantity of 
urine was under one hundred ounces daily, and the 
percentage of sugar was 4"5. He was discharged on 
January 10th, 1890. 

He was re-admitted on March 18th, 1890, having been 
an out-patient in the interval. On March 11th, he 
complained of increasing weakness and loss of flesh, and 
was urged to come in again. He refused to do so, but 
on the 13th he took to his bed, and remained there till 
brought to the hospital. On admission he complained 
of pain in the left iliac fossa, with tenderness on 
pressure. Tongue dry. Pulse 110. Eesp. 20. Temp. 
97*6. The quantity of water had gone up to about 
a daily average of 160 ounces, containing 5 to 6 per 
cent, of sugar. This pain in the left ihac fossa and 
groin continued till the 24th, when he was able to get 
up for a little. 

He seemed deafer than formerly, and the ears were 
carefully examined. 

Eight ear, hearing nil. ; this had been always the case 
since an abscess in India, eight or nine years ago. 
Membrane drawn inwards, and looked thickened. 

Left ear, hearing for conversational purposes defective, 
and notably variable ; he read a good many words on 
the lips, so that it depended somewhat on the people who 
addressed him. Heard watch at one inch from ear. 
Membrane shghtly thickened and drawn inwards. 

Weight on admission 9 st. 10 lbs. 

He was again placed on animal diet with opium and 
belladonna. He gained weight rapidly, but the quantity 
of urine did not diminish, or the percentage of su<^ar. 
Acetone was constantly present. On May 4th, he 
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complained of being drowsy and of not feeling well. On 
the Gth he was vomiting, and complained of pain in the 
abdomen ; respiration was sighing, the extremities were 
cold. The next day he died at 11.20 a.m., having never 
been unconscious, but drowsy and dosing all the 
time. 

Autopsy. — Body of fairly well-nourished man. Post 
mortem rigidity just commencing. 

The right lung weighed 1 lb. 4 oz., the left 1 lb. 2 oz. 
Both were sHghtly congested and oedematous. The 
heart weighed 9 oz. There were no clots in the 
cavities, the blood being still fluid. The valves and 
cavities were normal. The heart substance was some- 
what pale. No fat in blood. 

Liver 5 lbs., looked somewhat pale, there was no 
marked fatty change. There was commencing cirrhosis 
in the portal spaces, and the intra-lobular veins in the 
central zone had their walls thickened and somewhat 
dilated. There was pigmentation of the liver cells of 
the inner zone. 

Spleen 6i oz., crushed strawberry colour, fibrous, 
trabeculae well seen ; no microscopic change. 

Kidneys E. 8 oz., L. 7 oz. Capsule stripped readily. 
Cortex not increased. Inter-pyramidal cortex normal, 
both of a uniform ochre colour ; the malpighian bodies 
being well seen as bright red dots. Pyramids somewhat 
pale and the vessels at the base congested. 

The tubules and malpighian bodies in the cortex were 
normal ; there was no fatty change ; but the ascending 
limbs of Henle's tube in boundary zone shewed marked 
hyaline degeneration of the epithelium. There was no 
cirrhosis. 

Pancreas 3 J oz., slightly enlarged and firm. Section 
shewed commencing cirrhosis. Around the ducts were 
areas of granulation tissue spreading in between the 
acini. The glands cells were fairly normal. 
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Brain, 3 lbs., nothing abnormal. Fourth ventricle 
normal. 

Semilunar ganglia, right somewhat larger than left. 

Cold. — Prout believed that cold acted as an exciting 
cause, and he quotes a case of Marsh's, where the patient 
had been exposed greatly to cold at sea for four days. 
Rollo quotes a case of Marshall's, which was apparently 
caused by drinking cold small beer when in a state of 
profuse perspiration ; and Peiper relates the case of a 
girl, aged seventeen, who was attacked with symptoms of 
acute diabetes after drinking a glass of iced water when 
heated from dancing. She recovered after eight weeks' 
treatment. Poniklo has recorded a case in which at least 
temporary glycosuria followed eating iced cream. 

Cold Climates certainly do not shew any high mortality 
from diabetes, Scotland having a lower average mortality 
than Ireland, while Norway is still lower ; Prussia has 
a lower mortality than Italy, and as we have seen the 
disease is very prevalent in India and Ceylon. 

Lightning Stroke. — A case of diabetes following light- 
ning stroke has been reported by Hermanides. 

N'ervous Diseases. — Maudsley and Savage consider 
diabetes in the parent is often followed by insanity in the 
child ; on the other hand Schmitz states that 248 out of 
his 600 cases of diabetes had a family history of 
insanity. 

Glycosuria may occur in the course of many diseases 
of the central nervous system, especially in general para- 
lysis of the insane (Hamilton), and epilepsy (Ebstein). 
True diabetes is more often connected with some localised 
lesion, such as a tumour in the floor of the fourth ventricle 
or on the vagus nerve. It has been met with in associa- 
tion with locomotor ataxy of syphilitic origin (Eeumont), 
in insular sclerosis (Edwards, Richardiere), and frequently 
after injuries to the head or spine. Shingleton Smith 
has recorded a case of glycosuria occurring in the later 
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stages of a case of tumour of the cervical portion of the 
cord. 

There is a considerable amount of evidence that mental 
emotion may often be the starting point of an attack 
of diabetes. Losses in business, family affliction, danger 
to Ufe, etc., have been recorded as immediately preceding 
the onset of the disease. 

The association between hysteria and diabetes has been 
insisted upon by Grenier, but without sufficient evidence 
that this amounts to anything more than a casual coinci- 
dence. It may be, however, that the diabetic dyscrasia, 
like plumbism, favours the development of hysteria. 

Manby has recorded three interesting cases, illustrating 
the connection between exophthalmic goitre and diabetes. 
In the first a diabetic father had two children, of whom 
one was diabetic and the other the subject of goitre, 
exophthalmos, and irregular action of the heart ; in the 
second, one brother was diabetic, the other brother lost 
two children with acute diabetes, and the sister had Graves' 
disease ; in the third, two sisters were diabetic, and a 
third the subject of Graves' disease. Since Hale White 
has shewn that there is reason to regard the floor of the 
fourth ventricle as the seat of the central lesion in Graves' 
disease, this connection is specially interesting. 

Acute PJieumatism. — Diabetes may follow acute rheu- 
matism (Hughes Bennett). 

Gout. — Glycosuria is a common phenomenon in gout ; 
it is not uncommonly attended by polyuria and thirst, 
but there is very slight loss of weight. 

Case 6. — Diabetes Mellitus — polyuria — thirst — albumin- 
uria — 2)n(ritus ani — lichen on chest and back — disappear- 
ance of sugar. 

Mr. Frederick W. W., aged fifty-six, consulted me first 
on March 31st, 1883, being sent to me by my friend Mr. 
Eales, who had discovered sugar in his urine. He had 
been passing too much water for five months, and suffer- 
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ing from thirst. He had had gout several times. Weighed 
13 St. 2 lbs. ; had not lost flesh. Tongue clean ; appetite 
good ; bowels regular. Fundus of eyes normal. Urine, 
1028, contained sugar and a trace of albumen. On anti- 
diabetic diet, using toast moderately, and extract of opium 
(gr. i.) three times a day, his urine was diminished by 
two-thirds, its specific gravity came down to 1020, but 
there was some loss of flesh— by May 5th he had lost 5 
lbs. By June 16th the sugar had disappeared, and did 
not return at all after June 30th. On his last visit, Aug. 
18th, 1884, he weighed 13 st. 3 lbs., his urine amounted 
to two quarts daily ; it was free from sugar, and he felt 
very well. 

Liver Diseases. — Eoger asserts that he has met with 
glycosuria in various affections of the liver, including 
cirrhosis and persistent jaundice. Hull has recorded a 
case of severe and fatal diabetes which set in ten months 
after the bursting of an abscess of the gall bladder. Some 
years ago I attended with my friend. Dr. E. Norris, of 
Birchfields, a gentleman who had been suffering from dia- 
betes, when he was suddenly attacked by jaundice, with 
complete obstruction of the common duct. The sugar 
disappeared from his urine and did not return after the 
bile regained its passage into the intestine. 

Acute Tonsillitis. — Rogers has published a case of acute 
tonsillitis in a gentleman aged forty-four, which was 
followed by diabetes, terminating fatally from coma 
twenty hours after being first recognised. 

Diphtheria. — Glycosuria may follow diphtheria, as in a 
case reported by Zinn, which, however, ended in com- 
plete recovery after lasting ten weeks. 

Infiuenza. — I have already published the notes of two 
cases of diabetes following attacks of infiuenza in the 
epidemic of 1889-90. They are of sufficient interest to 
be reproduced here : — 

Case 7. — The earher in point of date was that of a 
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girl named 0. B., aged twenty-two; she had never been 
very strong, and at Christmas, 1889, she had an attack of 
influenza. Shortly after this she began to suffer from 
thirst and frequency of micturition, when she was 
passing about 100 oz. of urine daily containing 10 per 
cent, of sugar. The case improved under treatment but 
did not recover, and the condition has persisted. 

Case 8. — C. A., a glassblower, aged thirty, was in bed 
for a week at the end of January, 1890, with a severe 
attack of influenza. Immediately after this he began to 
suffer from thirst and loss of weight. He had been in 
the habit of weighing himself at intervals and was sure 
that up to the time of the attack of influenza he had not 
been getting thinner, but since then, though a spare 
man, he had lost 17 lbs. He was passing 200 to 300 ozs. 
of urine daily, containing 7 to 8 per cent, of sugar. 

Malaria. — The importance of malaria as a cause of 
diabetes is doubtful. Burdel believes that glycosuria 
occurs very commonly in connection with this infection, 
and gives the following table of cases : — 





Cases. 


Sugar. 


Percentage. 


Febris quotid. 


134 


29 


22 


,, tert. 


122 


17 


14 


,, quart. 


76 


11 


14 


,, peruiciosa 


11 


3 


27 


Severe cachexia 


40 


32 


80 



Calmetti supports this view, stating that while acute 
malarial affections are sometimes attended by transitory 
glycosuria, severe malarial cachexia is a distinct cause of 
diabetes. 

On the other hand, in the course of a recent discussion 
at the Societe Medicale, of Mauritius, the great majority 
of the speakers were opposed to the belief in any relation 
between these diseases, and this seems to be the general 
view of British practitioners residing in malarious 
countries. It is strange if this relationship is true that 
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the disease should be so rare on the West Coast of Africa 
and in British Guiana, while we should expect it to be 
more common in Italy than statistics shew it to be. It 
is a point upon which additional information is wanted, 
and it is worth noting that the malarial counties of 
England are those which stand among the highest in the 
mortality from diabetes. 

Enteric Fever. — The following case of diabetes followed 
enteric fever. 

Case 9. — Diabetes Melllitus — -following enteric fever — 
oedema of legs. 

Annie S. — , aged thirty-nine, housewife, was admitted 
to hospital on September 23rd, 1890, complaining of 
great thirst, increasing weakness, pain in eyes, and 
dimness of vision and polyuria. Duration thirteen 
months. 

Family History. — Father and mother both dead, the 
former from apoplexy, aged forty-seven, the latter from 
cancer of liver, aged forty-nine. Patient was one of a 
family of thirteen, of whom six died in infancy, some from 
croup, others from measles, and during teething ; the 
remaining seven were alive and in fairly good health, but 
not robust. Patient was married and had had nine 
children, four of whom died in infancy, and five were living 
in good health. Her husband also was well and strong. 

Previous Health. — Patient had measles when seven 
years old, scarlet fever when a baby, small-pox since 
marriage (at twenty-one), from which she quite recovered, 
and was in good health until thirteen months ago. In 
August 1889, she had enteric fever for four months, and 
ever since she had suffered from thirst and polyuria. 

Present Condition. — Patient was a fairly well-developed 
woman, but ill-nourished and thin ; there was no cyanosis 
or jaundice, but some slight oedema of legs ; skin moist. 
Temp. 98-4. Eesp. 16. Pulse 84. 

Teeth good, gums red, tongue thick, marked at edges 
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by the teeth and covered with a thick whitish far ; 
appetite very good. Thirst very great ; had pains in 
the stomach when fasting ; bowels confined ; abdomen 
full, with some tenderness over the epigastrium ; there was 
no dulness on percussion. 

Liver dulness in V.M.L., 4 inches. 
Splenic dulness in M.A.L., 2 inches. 
Respiration, 16. Movements of thorax, regular and 
equal. Percussion note resonant, V.R. and V.F. equal on 
both sides. Breath sounds normal ; no adventitious 
sounds were heard, but she had slight cough. 

Heart sounds clear, no murmurs were heard ; cardiac 
dulness, upper limit, 3 C.C. Left limit internal to 
V.M.L. Right limit ^ inch to right of sternum. Apex 
beat in 5th space internal to V.M.L. 

Pulse 84, regular, full ; the tracing (Fig. 2) shews a very 

fair amount of ten- 
sion. She had some 
dyspnoea on exer- 
tion, but not to any 
marked extent. 
Urine quantity 76 oz. ; sp. gr. 1037 ; acid ; no albumen; 
loaded with sugar ; complained of a burning sensation on 
passing water. Had always been regular until now, last 
time it was very scanty, and she had missed this time. 

She was sensitive to pain, heat and cold ; no numbness 
or tingling, pupils equal, slightly dilated, responded readily 
to Hght. Patient could not see to read even with her 
glasses, but could see and distinguish individuals in a good 
fight and could see much better with glasses ; her sight 
was much worse the last six weeks. Hearing very good. 
Taste and smell unimpaired. Patellar reflexes also 
absent on both sides, both plantar reflexes present. 
Did not sleep well. 

Syphilis.— Fvom what has been said in connection 
with diseases of the nervous system, it will be readily 
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understood that gummata in the brain may give rise 
to glycosuria or to all the symptoms of diabetes, but 
Ord believes he has met with several cases of glycosuria 
without any evidence that the medulla was implicated. 
Decker has reported a case of diabetes occurring in the 
course of a syphilitic affection of the eye, which was cured 
by mercurial inunction without any dietetic restrictions. 

Soon after Christmas, 1889, I saw a man who had 
diabetes and a syphilitic sore mouth, but there were 
complicating factors in the etiology, as he had had 
influenza, and had received a severe blow on the loins 
from a heavy iron bar. Moreover an ti- syphilitic treat- 
ment which cured his mouth, did not cure the diabetes. 

Decker attributed his case to syphilitic disease of 
the cerebral arteries. 

Pregnanaj. — The fact that the urine of pregnant 
and nursing women contains sugar has been long known. 
Bennewitz, in 1828, recorded the case of a stout young 
woman, in whom diabetes with severe thirst and poly- 
uria came on during the fourth pregnancy, left her as 
soon as she was delivered, and recurred during the fifth 
and sixth pregnancies— leaving her during the intervals. 
Poulet has pubhshed the case of a girl of sixteen, who 
became pregnant at fifteen, and aborted at the eight 
month. Soon after she began to suffer from thirst, 
polyuria and emaciation. Matthews Duncan, after review- 
ing the whole subject, formulated the following con- 
clusions : — 

1. Diabetes may come on during pregnancy. 

2. Diabetes may occur only during pregnancy, being 
absent at other times. ^ 

3. It may cease with the termination of the pregnancy 
returning sometime afterwards. ^ 

4. Diabetes may come on soon after parturition. 

5. Diabetes may not return in a pregnancy occurring 
after its cure. 
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6. Pregnancy may occur in diabetes. 

7. Pregnancy and parturition may apparently be un- 
affected in their liealthy progress by diabetes. 

8. Pregnancy is very liable to be interrupted in its 
course in diabetes, and probably always by the death of 
the foetus. 

There is no doubt that pregnancy may give rise to 
true diabetes, and that Griswold is wrong in asserting 
that it is always a temporary glycosuria unworthy to be 
called diabetes, being attended by neither polyuria nor 
thirst nor any other symptom of diabetes. 

Sinclair says the glycosuria of lactation is always 
present in nursing women when the breasts become 
engorged with milk from weaning, death of the infant or 
other cause, and he quotes numerous cases in support of 
his statement, but Davenport says that it is only when 
lactation has existed for five or six months that its 
sudden suspension gives rise to the presence in the 
urine of lactose in large quantities. 

Climacteric Diabetes. — It was supposed by Lecorche 
that the climacteric period favoured the occurrence of 
diabetes in women. Unquestionably elderly women get 
diabetes, but in some instances, as in the following, there 
is an apparent connection between the two events. 

Case 10. — Diabetes Mellitus — fjhjcosuria — polyuria — 
wasting — sudden onset at the menopause — cystic goitre. 

Elizabeth K., fifty, attended as an out-patient on May 
7th, 1889, complaining of thirst, hunger, and " the flesh 
all leaving her." She had been ill a year and nine 
months. She had never had gout, rheumatism, or any 
serious illness or accident. She was married and 
had had eight children. She knew of no member of 
her family who had suffered from diabetes or gout. 
Menstruation ceased quite suddenly at the time that 
these symptoms came on. Patient was a fairly de- 
veloped woman, with a flushed face and dry skin ; much 

4 
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emaciated, weighing only 7 stone. There were no symp- 
toms of dyspepsia ; her bowels were regular. She had a 
large cystic goitre, which she had had since puberty. 
Her pulse was quick, 144 ; physical signs normal. Urine, 
1035, loaded with sugar. She had to rise three or four 
times each night to pass water. 

Lawson Tait beheves that it is of essentially good 
prognosis, and can be treated by opium alone without 
dietetic restrictions. 

Imlach has recorded a remarkable case of a diabetic 
woman, aged thirty-one, on whom he operated for 
pyosalpinx by removal of the appendages, and in whom 
the operation was not only perfectly successful in curing 
the local trouble, but was followed by the complete 
disappearance of the diabetes. 

Excessive sexual indulgence is apparently, at times, an 
exciting cause of diabetes. Dickinson mentions the case 
of a young man who died at the early age of twentj^-five, 
in whom he could find no other cause but excessive pro- 
miscuous sexual indulgence, to which he had been 
addicted since the age of seventeen. Masturbation is 
another alleged cause, but Yarrow has recorded a case 
of temporary glycosuria attributed to enforced sexual con- 
tinence. Under treatment with bromide of ammonium, 
fluid extract of jaborandi, and external local applications 
to the neck and loins, he recovered in eight days, and 
on the disappearance of the sugar a spontaneous pollu- 
tion occurred ! 
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Chapter III. 
MOEBID ANATOMY. 

(This is a reprint of the Bradshawe Lecture delivered before the 
Royal College of Physicians in London, August 18th, 1890J 

Mr. President, Fellows of the Eoyal College 
OF Physicians and Gentlemen : — It is my first duty to 
express my gratitude to you, and my humble acknow- 
ledgment of the honour done to me and I hope I 
may say to the city to which I belong, in selecting me 
to deliver the lecture which, by the pious munificence 
of his widow, annually commemorates the birthday 
of the late Dr. Bradshawe, a former Member of this 
College, and a worthy and esteemed physician, who 
practised during his lifetime in the town of Eeading. 
It is fitting also that I should express on behalf of the 
College our respectful recognition of this lady's ap- 
preciation of the character and aims of our ancient 
corporation, by founding this lectureship for the 
promotion of the study of medicine. I feel deeply 
conscious of my own inability to perform the task so 
generously entrusted to me in such a manner as to 
deserve your praise ; but by your courtesy I know I may 
expect a patient hearing, and from your indulgence I 
trust I may escape your censure if I fail to attain the 
high level of excellence which has characterised the 
discourses of my eminent predecessors in this chair. 

The subject I have chosen for your attention to-day is 
undoubtedly wanting in novelty, but I was induced to 
select it chiefly because it was a matter on which my 
thoughts were already engaged, and concerning which I 
possessed abundant materials for a reinvestigation of the 
questions which have been raised in recent years, with 
the opportunity of studying them in the light of the 
most modern methods of histological research. If I 
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have no new discoveries to announce, and if I must 
content myself rather with the humble position of a 
critic than that of a revealer of fresh facts or novel 
theories, I will at least ask you to believe that this has 
not been from any want of patient industry and careful 
thought, but because of the great difficulty of making 
new observations in a field which has engaged the close 
attention of so many competent observers. 

It is my purpose to lay before you an account of the 
changes observed in the principal organs of the body and 
in the blood, concluding each description with comments 
upon points of interest on which my own observations 
seem to me to have thrown any light. 

THE NERVOUS SYSTEM. 

Brain. — Though no constant lesion has been observed 
in the brain, this organ is seldom normal. This 
statement is at variance with the statistics of cases 
accumulated from all sources (Windle), but is in 
harmony with recent observations. Out of twenty-seven 
cases of which I have records of necropsies the brain 
was stated to be normal in only five. The most common 
description given is that it was " cedematous and 
congested, with thickened membranes," eleven out of the 
twenty-two abnormal brains presenting more or less of 
these characteristics. It is less often described as 
ansemic. Atrophy of the convolutions has been stated 
to be common (Mackenzie) ; but this does not accord 
with my observations. These changes are, of course, 
not peculiar to diabetes, and cannot be considered to 
have any special relation to its pathology. In quite a 
minority of cases localised lesions are found, the value of 
which differs greatly, and in many instances is not easily 
appraised. Among the most important are tumours in 
the fourth ventricle and medulla, of which a relatively 
small number only have been recorded. Not a single 
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instance has come under my own observation, and I have 
only found records of ten cases, of which three were 
pubHshed by Frerichs. Of the direct dependence of the 
diabetes upon the growth in many of these cases there 
can be no reasonable doubt. Instances have also been 
recorded of softening (Luys) ; of the presence of corpora 
amylacea and colloid masses (Abraham) ; of sclerosis ; 
of alterations in colour and congestion (Tardieu) ; and 
of enlargement of the peri-vascular spaces (Dickinson). 
Of these the softening alone is of undoubted value. 
The congestion and dark colour of the medulla are 
interesting, but, taken by themselves, prove little ; while 
the enlargement of the peri-vascular spaces is too 
common in non-diabetic brain disease, and too 
exceptional in diabetes, to count for much. The 
observations of Dr. Abraham are a valuable contribution 
to the histology of the diabetic brain, and possibly 
belong to the same class as other lesions, to which I shall 
refer immediately, which indicate failure of nutrition of 
the brain tissues, and are rather an effect than a cause 
of the disease. 

There is undoubtedly a tendency in the diabetic brain 
to the formation of cysts in the w^hite matter. I have 
found such cysts in the frontal lobes, in the medulla, 
and in the pons ; while in another case a small focus of 
softening in each crus cerebri looked like an early stage 
in this process of cyst formation. These cysts are quite 
free from haematoidin staining. Some of them are so 
small as to be hardly worthy of the name of cysts, but 
others are as large as horsebeans. It seems probable 
that this condition is due to a failure of nutrition. The 
choroid plexuses also occasionally present abnormalities ; 
thus I have found cysts on the choroid plexus of the left 
lateral ventricle, and the same structure in the fourth 
ventricle was in one case hypertrophied, while in another 
case the pleuxuses of the lateral ventricles were of a dark- 
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purple colour, as if from congestion. The lateral ventricles 
and the iter a tertio ad quartnm ventriculum have been found 
dilated without an}^ mechanical obstruction to explain it. 
Extensive haemorrhage into the brain substance is rare 
in diabetes. In Windle's tables there are only three 
examples in one hundred and eighty-four necropsies, or 
in 1*6 per cent. There has been no instance at the 
General Hospital for twenty 3'ears out of a total number 
of one hundred and twenty cases with twenty-nine 
deaths. Dickinson has, however, described minute 
hfemorrhages as common. Finally, glycogen has been 
found in large quantities in the medulla oblongata and 
in the vessels of the cerebral cortex (Futterer). Zaleski 
found iron present, but we are still in doubt as to how 
far this is an abnormality. 

On careful microscopical examination I have not been 
able to detect, even with the most modern technical 
methods, any special histological changes either in the 
cortex, the basal ganglia, or the medulla. The latter has 
been the subject of sj)ecial investigation, but the only 
positive fact observed has been that the capillaries of the 
vagus nucleus in one case seemed to be abnormally 
numerous and full of blood. The specimen has been 
placed under one of the microscopes. I have looked for 
minute haemorrhages without finding them, and the 
absence of blood pigment in the cysts already alluded to 
is opposed to the view that these originate in that 
fashion. While not disputing its occasional occurrence, 
haemorrhage is certainly not a constant or common form 
of lesion in the diabetic brain. 

Sinnal Cord. — In a certain number of cases diabetes 
has followed the extension of diseased processes from 
the spinal cord into the medulla, as in locomotor 
ataxy and insular sclerosis, where the disease is un- 
questionably the result of the lesion of the medulla. 
Again, diabetes has not infrequently followed injuries to 
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the spinal column, though in one case where this occurred 
the cord was apparently uninjured. In connexion with 
these facts, it will be remembered that Schiff has pro- 
duced artificial glycosuria by dividing the cord opposite 
the second dorsal vertebra ; but in cases where the 
diabetes is neither a complication of a recognised disease 
of the cord nor a consequence of injury to the spine, 
this structure has been usually described as normal. 
Unfortunately, the number of cases in which it has been 
carefully examined is not large, but in these enough has 
been found to shew that secondary nutritive changes, 
similar to those in the brain, are apt to occur in the 
cord; these are dilatation of the central canal, en- 
largement of the peri- vascular sheaths, and localised 
softening. Tumours of the cord in connexion with 
diabetes have been very rarely recorded ; the only case 
known to me is one of myxoma of the dura mater 
(Shingleton Smith). Glycogen has been found in large 
quantities in the spinal cord. Microscopical examination 
of the spinal cord, stained after Weigert's method, has 
been carefully carried out without any special change 
being noted. 

Cerebrospinal Nerves. — Tumours situated on or com- 
pressing the vagus nerve have been found associated with 
diabetes. Three such cases have been recorded (Harley, 
Henrot, Frerichs), and in each instance the right nerve 
was the seat of the lesion. In Frerichs' case the tumour 
encroached upon the floor of the fourth ventricle, but in 
the other two cases no such complication existed, the 
tumour being situated in the thorax. These observations 
are very interesting in connexion with the recent experi- 
ments of Arthaud and Butte, who found that artificially 
induced neuritis of the central end of the divided vagus 
caused glycosuria, while a similar lesion of the peripheral 
end caused hunger, wasting, polyuria, and thirst. 
Lubimoff has found in one case of diabetes atrophv and 
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pigmentation of the inferior ganglion of the vagus. No 
pathological observations on the spinal nerves in diabetes 
are known to me, but it is noteworthy that Arthaud and 
Butte have produced glycosuria by setting up neuritis 
in the roots of the first dorsal pair of spinal nerves. 
Schiff, moreover, has shewn that stimulation of the 
central end of any sensori-motor nerve, such as the 
sciatic, may be followed by glycosuria. Clinical 
observation has revealed the existence of a secondary 
diabetic neuritis, which may be multiple (Leyden), or 
attack particular nerves (Althaus). In these circum- 
stances it gives rise to the phenomena of paralysis, with 
wasting and loss of faradaic response of the muscles 
supplied by the affected nerves. 

Sympathetic Nerves. — Changes in this system of nerves 
in diabetes seem very early to have attracted the attention 
of pathologists. Thus Duncan, as long ago as 1818, 
found the sympathetic in the abdomen three times as 
thick as normal ; and Percy, in 1842, described the 
semilunar ganglia, the splanchnic nerves and vagus, as 
thickened and of cartilaginous hardness. Klebs and 
Ph. Munk, in 1870, found changes in the coeliac plexus 
with destruction of a number of ganglion cells. Lubimoff 
has also found sclerosis of the symi3athetic ganglia and 
atrophy of their nerve cells. In three of my cases the 
semilunar ganglia have been found enlarged, and in one 
case atrophied, with increase of connective tissue and 
atrophy of nerve cells. Hale White has recently 
described similar lesions in four cases of diabetes. On 
the other hand Shingleton Smith has made numerous 
observations on the state of the sympathetic ganglia 
without finding any uniform or definite change. In three 
of my cases the semilunar ganglia were normal, and I 
have shewn in a paper published in the British ]\Iedical 
Journal in 1883 that similar microscopical changes to those 
above described are met with apart from diabetes. Yet 
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I have never seen the semilunar gangha enlarged except 
in diabetes ; in some of my cases the right semilunar 
ganglion was quite twice the normal size. The importance 
of these facts depends upon the results of experiments 
which have shewn that destruction of various sympathetic 
ganglia — for example, the superior and inferior cervical 
(Pavy), the first thoracic (Eckhard), and the abdominal 
(Klebs) , — and division or ligature of the splanchnic nerves 
(Hensen, Arthaud and Butte), are followed by glycosuria. 
Extirpation of the cceliac plexus is followed by wasting 
and death, with temporary glycosuria and acetonuria 
(Lustig, Peiper). 

THE CIRCULATORY SYSTEM. 

Heart. — In about 40 per cent, of my cases the heart 
has been described as free from noticeable change ; while 
in about the same proportion it has been described as 




Fig. R. Heart muscle from a case of very advanced fatty and fibroid degeneration. Fat 
droplets stained black with osmic acid. (Hartnaclt oc. 2, obj. 7. Tube drawn out.) 
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pale and soft ; more rarely, dilated or hypertrophied, or 
distinctly fatty. Pericarditis occurs occasionally, and, in 
one case of death from a carbmicle in a diabetic subject, 
the pericardium was full of fluid, fatty blood. Valvular 
disease is quite exceptional, though Lecorche has 
described endocarditis as a complication of diabetes, and 
Maguire has recorded a case. It is said to occur in the 
later stages, and to affect usually the auricular surface of 




Fiij. 4. Heart muscle apparently healthy, except for a tew granules of glycogen lying within 
the sheaths of the muscular bundles. (Hartnack, oc. 2, obj. 7. Tube drawn out.) 

the mitral valve. The rarity of endocarditis may be 
estimated from the occurrence of only one case of valvular 
disease out of the ninety-four cases collected in Windle's 
tables ; and in my twenty-nine cases there was 
valvular thickening in one only. Mayer has stated that 
out of three hundred and eighty diabetics seen at Carlsbad, 
eighty-two, or 24 per cent., shewed signs of cardiac 
enlargement, and Schmitz, of Neuenahr, has made a still 
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stronger statement as to the prevalence of fatty heart. 
Frerichs has drawn attention to glycogenic degeneration 
of the cardiac muscle, and suggests that this is the real 
cause of the cardiac debility of diabetes. Hypertrophy 
of the heart was present in 13 per cent, of cases examined 
in the Berlin Pathological Institute, and this accords very 
nearly with my experience. Fatty heart is probably 
much more common, if we are to judge by the frequency 
with which the muscular substance is described as pale 
and soft in reports of diabetic necropsies ; yet I should 
estimate it as occurring in less than 40 per cent, of all 
cases. The preceding illustration {Fig. 3) shews the 
appearance of the muscle in a very marked case. 
Glycogenic deposits in the wall of the heart have only 
been found by me in such small quantity that I cannot 
ascribe to them any serious pathological significance. 
The drawing (Fig. 4) shews a few granules of glycogen 
deposited between the muscular bundles, but the 
muscular fibre appears healthy. 

Blood. — The blood of diabetics generally looks normal 
to the naked eye. It is sometimes described as dark, and 
is sometimes very obviously loaded with fat, a white, 
cream-like layer rising to the surface when the blood is 
allowed to stand. Under the microscope the fat is seen 
to be at first in a state of molecular subdivision, but 
these molecules run together to form droplets after death, 
and this may produce the appearance of capillary 
embolisms. Occasionally the red blood-corpuscles are 
found broken down into a granular material (Foster, von 
Jaksch). In one of my cases the leucocytes were 
peculiarly large. Quantitative changes in the haemocytes 
are common, these being generally reduced in number, 
with a corresponding reduction in the haemoglobin. 
Normal blood contains sugar in varying amounts. 
The following table gives the estimate of four ob- 
servers : — 
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TABLE. 



Kame. 



Parts per cent. 



Paw 
Otto 
Seegen 
Frerichs 



0-078 to 0-081 (dog). 

0-10 „ 014 „ 

0-15 „ 0-19 (man). 

0-12 „ 0-3 



According to Seegen, the amount present in mild cases 
of diabetes does not exceed the normal, but in severe 
cases it may rise as high as 0*4 parts per cent. The 
alkalinity of the blood serum is reduced, owing to the 
presence of certain organic acids of doubtful identity, of 
which diacetic acid and ^-oxybutyric acid seem the most 
probable. The existence of acetone is disputed, as former 
reports of its presence are believed to be due to the 
breaking up of diacetic acid to form acetone and carbonic 
acid gas. In certain experiments conducted by me some 
years ago in the laboratory of Professor Tilden, at Mason 
College, I was unable to detect any acetone in the blood 
of a diabetic patient who had died of coma. 



Lungs. — Pathological alterations in the lungs are the 
rule in diabetics, and perhaps no organ shews more con- 
stant changes. In my cases 17 per cent, only were free 
from disease. The most common condition was con- 
gestion, or congestion and oedema. The next most 
frequent alteration was phthisis, which was present in 
27 per cent. Small foci of softening were observed in 
one case, abscess in one, hsemorrhagic infarcts in one, 
and gangrene also in one. Dreschfeld has described the 
following types of lung affection in diabetes : (1) Acute 
croupous pneumonia, very acute and fatal, but rare ; (2) 
acute broncho-pneumonia, which may terminate by 
gangrene ; (3) chronic caseating tubercular broncho- 
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pneumonia, the common form of diabetic lung complica- 
tion ; (4) chronic non-tubercular broncho-pneumonia ; 
(5) gangrene of the lung. Fink recognises two forms of 
diabetic phthisis : (1) Tubercular and (2) fibroid. In 
the latter there are no tubercle bacilli in the sputa of 
lung, no caseous deposits, and the lung undergoes chronic 
induration. Pleurisy and empyema occur rarely. Tat 
embolisms have been described as playing an important 
part in the pathology of diabetic coma (Sanders and 
Hamilton), but it is doubtful if they are not post-mortem 
formations, due to the running together of the fat which 
was previously held suspended in a molecular state, and 
in any case they are not present in such numbers as to 
give rise to any symptoms (Saundby and Barling). The 
vessels of the lungs have been described as undergoing 
hyaline and fibroid thickening ; but this is not a primary 
change, or one in any way peculiar to diabetes. 

THE DIGESTIVE SYSTEM. 

Liver. — Great interest attaches to this organ, because 
of its physiological relations to sugar formation. An 
opinion was at one time held, and has been expressed by 
recognised authorities, that the liver in diabetes is 
usually healthy, and even a more than usually healthy 
appearance has been described as characteristic of it. In 
my experience this is a very erroneous view. The liver is 
generally enlarged, weighing from sixty to eighty ounces. 
In a smaller number it is small, pale, and soft. Fatty 
degeneration is very common; congestion is often 
observed ; the consistence of the organ is sometimes 
abnormally firm. A certain degree of interstitial hepa- 
titis is frequently present, and occasionally this goes so 
far as to produce distinct cirrhosis. This is attributed 
by Letulle to the effect of the abnormal destruction of 
haemocytes. Hanot and Schachman have also described 
this form of cirrhosis. The liver is sometimes smooth, at 
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others granular and scarred. The lesion begins, accord- 
ing to these observers, around the radicals of the hepatic 
vein, but Brault and Gaillard point out, in my opinion 
rightly, that the new growth begins in both the hepatic 
and portal areas. This form of cirrhosis is associated 
with bronzing of the skin. Some degree of interstitial 
hepatitis may, however, be seen without any evidence of 
pigmentary deposit in the liver or the integument. 
(Fif). 5.) This drawing shews very well marked com- 




Fiff. 5.- Section of liver shewing commencing interstitial hepatitis in a portal canal. Two 
newly formed biliary canaliculi are seen near the edges of the acini. (Hartnack, oc.3, obj. 7. 
Tube drawn out.) 

mencing cirrhosis in a diabetic liver. Abscess of the 
liver is sometimes met with associated with diabetes. I 
remember one such case when I was a pathologist, and I 
believe the case presented all the phenomena of severe 
diabetes. The liver contained one large abscess and 
numerous smaller ones. A similar case was reported in 
the U.S. Navy Eeports for 1878. It is permissible to 
believe that the abscess in these instances was really the 
cause of the diabetes. Dickinson has described throm- 
bosis of the branches of the portal vein, and angeiomata 
formed of dilated capillaries near the radicals of the 
hepatic vein. In spite of its fatty appearance Weyl and 

6 
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Apt have not found the diabetic Hver to contain an 

excessive amount of fat : — 

Normal liver - - - 3'70 pts. per mille. 
Diabetic liver - - - 3'75 ,, ,, 

Moreover, absence of fat from the Hver cells has been 
observed by Beale and Frerichs. Quincke described 
excess of iron in the liver, deposited in the form of 
granules. Zaleski has not observed it in granular form; 
he estimates the diabetic liver to contain 0*685 parts of 
iron per mille, but he points out that we have no data to 
enable this to be compared with the normal quantity. 

Spleen. — This organ is very frequently described aS 
normal, but the most common naked-eye change is that 
it is small, pale and soft. It is more rarely enlarged and 
congested, and sometimes contains tubercle. It is said 
to contain excess of iron (Quincke), but, as already 
explained, data are wanting as to the amount present in 
health. Glycogen has also been found in it. Hyaline 
degeneration of the small arteries has been described, 
but I have not been able to perceive anything abnormal 
about them. 

Pancreas. — ^Since Lancereaux drew attention to the 
frequency with which the pancreas is atrophied in 
diabetes, and went so far as to associate the clinical type 
of diahete maigre with this lesion, the changes in this 
organ have been interesting ; but they are especially so 
since the experiments of Minkowski, Lepine, and others 
have shewn that extirpation of the pancreas in animals 
is followed by glycosuria. This organ is by no means so 
carefully examined by pathologists as it deserves to be, 
and there is wanting that familiarity with its ordinary 
naked-eye and microscopic appearances which gives 
value to their descriptions. In many cases no note of its 
condition has been made. Out of fifteen cases it was 
atrophied in seven and abnormally firm or fibroid in four, 
while it was normal in only four. In two of the cases in 
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which it was hard it was also enlarged. So far as my 
own observations go, I am disposed to agree with 
Lancereaux, as I have found the pancreas shrunken in 
all my cases of typical wasting diabetes. That the 
pancreas stands in some relation to diabetes is shewn by 
the experience of Bull, of New York, whose patient died 
of diabetes after he had extirpated the pancreas. Duffey 
has published a case of diabetes associated with cancer 
of the pancreas ; on the other hand, in the cases of 
pancreatic disease collected by Dr. Handfield Jones, and 
more recently hj another distinguished Fellow of this 
College, Dr. Norman Moore, there is no mention of 
diabetes. [Dr. Baumel, in a paper published in the 
" Montpellier Medical " for 1881-82 was the first to con- 
tend that disease of the pancreas was the regular cause 
of diabetes, and in the same communication he recorded a 
case of diabetes without emaciation (diahete gras) in 
which this association existed. To him, therefore, belongs 
by right any honour that is due to the writer who first 
distinctly recognised the full significance of the pancre- 
atic lesion in diabetes. In a recent article (August 2nd, 
1890) the editor of the "Philadelphia Medical News" 
refers to a case of cystic disease of the pancreas from a 
case of diabetes exhibited by Longstreth in 1877, and to 
one of multiple pancreatic abscesses with glycosuria 
reported by Frison in 1875 ; on the other hand, he 
states that Langenhans has recently published a case of 
necrosis of the pancreas in which there was no sugar in 
the urine.] Cyr thinks the atrophy is secondary, and 
only a result of the general failure of nutrition. Ligature 
of the duct, and even extirpation of the gland, have not 
always been followed by diabetes ; but the force of this 
objection is removed by the observation that a small part 
of the pancreas, if left behind, is capable of supplying 
the necessary ferment ('?). Various theories have been 
put forward to account for the action of the pancreas. 
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It has been suggested, (1) that the pancreas supj)lies the 
hver with the fatty acids necessary to the formation of 
bile acids from glycogen, hence, in affections of the j)an- 
creas there is excess of glycogen with resulting diabetes 
(Popper) ; (2) excessive production of glucose from 
diastatic ferments formed in the stomach and duodenum 
(Bouchardat) ; (3) the formation of paraglucose by the 




Fig. 6.— Section of atrophic cirrhotic paner?as, shewing great increase of connective tissue 
■with a, hyaline degeneration ol glandular epithelium ; h, newly formed ducts, and <•, ducts 
undergoing atrophy. (Hartnack, oc. 2, obj. 4. Tube drawn out.) 

action of modified pancreatic juice (Cantani) ; (4 the 
absorption of the pancreatic ferment, which, passing 
direct to the liver, changes the glycogen to glucose 
(Baumel) ; and (5) the suppression of a normal sugar- 
destroying ferment which should pass by the pancreatic 
lymphatics to mingle with the chyle (Lepine). Brault 
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and Gaillard have described a pigmentary cirrhosis of 
the pancreas analogous to the pigmentary cirrhosis of 
the Uver observed in diabetes. Pancreatic calciiH may 
cause cystic formation or sclerosis, or complete adipose 
transformation. 

The drawing {Fig. 6) is a low-power view of a portion 
of pancreas, shewing great increase of connective tissue 
with a new formation (?) of ducts and a hyaline degenera- 
tion of the pancreatic glandular epithelium. The portions 
of gland affected by this last lesion seem to become con- 
verted into swollen convoluted masses of translucent 




Fin. 7 — Highly magnified view of a group of pancreatic acini wliicli liave undergone hyaline 
degeneration. (Hartnack, oc. 3, o 7. Tube drawn out.) 

material containing a few pale nuclei, and bounded by a 
layer of flattened endothelial cells, whose nuclei seen 
edgeways look like spindle cells (Fig. 7). It is evident 
that there are two processes going on in the gland : 
(1) a degeneration of the gland elements, closely 
resembling that to be described in the epithelium of 
the kidneys, which is apparently peculiar to diabetes ; 
and (2) an increase of fibrous tissue with destruction of 
the gland analogous to cirrhosis of the liver. This 
process is undoubtedly inflammation and not simple 
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atrophy. In the earher stages of the process the gland 
is swollen from abundant infiltration of its tissue with 
round cells. 

A section of such a swollen pancreas, obtained from a 
case of rather acute diabetes, is shewn under one of the 
microscopes {Fig. 8). It has been suggested that the 



jr/jy. S._Seotion of enlarged pancreas shewing commencing cirrhosis with infiltration of the 
connective tissue spaces by round cells. (Hartnack, oc. 2, obj. 4. Tube drawn out.) 

atrophy of the pancreas may be secondary to disease of 
the coehac plexus ; but Lustig found that extirpation of 
this plexus was not followed by atrophy of the pancreas ♦ 
and this has been confirmed by Peiper. 

Stomach. — It is unfortunate that the stomach is often 
omitted in post-mortem reports. I have notes of its 
condition in only eleven cases, but it is significant that 
in only one instance was it found to present no morbid 
alteration. In three cases it was dilated, in three there 
were haemorrhages generally near the pyloric end, in two 
the mucous lining was congested, in one softened, and 
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in one in a state of chronic catarrh. Windle speaks of 
"thickening" of the mucous membrane as not un- 
common, and also of distension of the organ by gas. 

Intestines. — The large bowel is generally found filled 
with hardened fgecal masses, and congestion or catarrhal 
conditions of the mucous membrane are not uncommon. 
Hjemorrhages similar to those in the stomach also occur 
in the duodenum. In two instances large masses of taenia 
medio-canellata were present. The mesenteric glands 
were twice found to be enlarged. Frerichs has described 
a dysenteric condition of the large intestine, and Ebstein 
desquamation of the epithelium lining the bowel. 

GENITO-URINARY SYSTEM. 

Kidneys. — In not one of my cases were the kidneys 
described as normal, though in many the changes were 
not of great importance. The most common condition 
appears to be a slight degree of fatty degeneration. 
This comes out in Windle's tables as well as my own. 
Such kidneys are generally enlarged, and their capsules 
are often adherent. Less commonly the kidneys are 
enlarged and congested. Sometimes there is thinning of 
the cortex, or distinct contraction of the organ. Tubercle 
and lardaceous disease occur occasionally, and the kidney 
may become gangrenous (Turner). The above-mentioned 
fatty change has been described specially by Fichtner, 
who regards it as characteristic of diabetes. But the 
most interesting histological fact in the diabetic kidney 
is the hyaline degeneration of the tubular epithelium, 
which was first described by Armanni. His observations 
were confirmed by Ebstein, who assigned the seat of the 
lesion to the descending limb of Henle's tubes ; but this 
was disputed by Ferraro, who, however, found the change 
nowhere outside the medullary portion of the kidney. 
This last observer attributed the changes to a primary 
lesion of the vascular walls. These changes in the 
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epithelium and the co-existing hyahne changes in the 
vessels were well described by a distinguished Fellow of 
this College, Dr. Stephen Mackenzie, in opening a 
discussion at the Pathological Society of London in 1883. 
Ehrlich also described, " as characteristic of and pecu- 
Har to diabetes," a hyaline degeneration of the epithehum 
of that part of the kidney between the cortex and the 




Fill. 0. Portion of Henle's looped tube, ehewing hyaline degeneration of the epithelium 
Armanni's lesion. (Hartnack, oc. 2, obj. 7. Tube drawn out.) 

pyramid — that is, the boundary zone ; and Strauss proved 
that this lesion is identical with that described by 
Armanni. Strauss found that it was only present in one 
out of three cases, but he agreed that it is absolutely 
characteristic of diabetes, and he attributed it to the 
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osmosis of sugar into the cells. Ehrlich considered that 
the change was due to glycogenic infiltration of the cells, 
but Strauss, in a later paper, says that no glycogen may be 
visible, even when all Ehrlich's precautions are taken. 



Fig. 10. Renal tubule she-wing masses ot glycogen within the epithelial cells or free. (Hart- 
nack, oc. S, obj. 7. Tube drawn out.) 



With reference to its causation, Albertoni and Pisenti have 
investigated the changes produced by administering small 
doses of acetone to rabbits. They found the following 
lesions : (1) granular degeneration of the epithelium of the 
convoluted tubes, the nuclei still staining well ; (2) com- 
plete destruction of the epithelium with disappearance 
of the nuclei, and slight dilatation of Bowman's 
capsules ; the glomeruli and connective tissue were not 
affected. They suggest the possibility that the necrosis 
of the epithelium observed by Ebstein may be due to the 
action of acetone on the kidneys. Stokvis, too, found 
that artificial diabetes, produced by injecting grape sugar 
into the blood, caused albuminuria ; and he believes that 
this sets up a chronic nephritis. Both these are possible 
explanations of the fatty change already alluded to, 
which is entirely like that of slight chronic parenchy- 
matous nephritis due to infective disease ; but they do 
not throw any light upon this peculiar and characteristic 
hyaline change. My observations entirely confirm the 
existence of this hyaline degeneration and its restriction 
to the epithelium of Henle's tubes. It is well shewn in 
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the illustration {Fig. 9), and is quite different from the 
glycogenic infiltration which may also be present, as 
shewn in the drawing {Fig. 10), though this fails to bring 
out the characteristic mahogany staining of the glycogen 
granules. The kidneys, like many other organs in 
diabetes, may present marked fatty degeneration {Fig. 11), 




Fi!/. 11. Portion of renal tubule shewing fat droplets, stained black with osmic acid, lying 
■within the epithelial cells or free in the lumen. CHartnack, oc. ."!, obj. 7. Tube drawn out.) 

droplets staining black with osmic acid being abundantly 
visible within the epithelial cells and free in the lumina 
of the tubules, the straight tubules being chiefly affected. 
Not uncommonly the kidneys present all the charac- 
teristic features of chronic diffuse nephritis, as is 
illustrated by one of the microscopic specimens. 

Bladder. — This organ is usually normal, but it is often 
dilated and hypertrophied. The mucous lining some- 
times may be the seat of haemorrhages. 

Ovaries. — Israel has described a case in which there 
was gangrene of both ovaries associated with recent 
general peritonitis. These organs have also been 
described as cystic and atrophied, but these are common 
conditions, and not in any way specially associated with 
diabetes. 

Concluding remarks — It is very plain that diabetes, 
far from having no morbid anatomy, has one of a very 
complicated kind, and one that cannot be without bear- 
ing upon its pathology. The most important lesion is, in 
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my opinion, the wasting of the pancreas ; but it is not 
until this organ has been carefully examined in a larger 
series of cases than I have been able to collect that we 
shall be in a position to speak definitely as to its patho- 
logical position and value. Of great importance, too, are 
the changes in the abdominal sympathetic ganglia, 
though they are too inconstant to form the basis of a 
satisfactory theory. The liver changes are probably 
altogether secondary to a functional hyperaemia induced 
under nervous influence. The other changes in kidneys, 
lungs, heart, and brain are merely the results of defective 
nutrition and of long-standing h^q^erglycaemia. But the 
morbid anatomy of diabetes is not yet completed, as is 
shewn by our imperfect knowledge of the state of the 
pancreas. Unfortunately diabetes is a rare disease even 
in our great hospitals, hence it is a work of many years to 
accumulate a series of carefully observed cases, so that 
with our custom of holding pathological appointments 
only for a few years, few of us get the opportunity of 
doing so. I have to express my thanks to the late 
Pathologist to the General Hosjiital, Dr. G. F. Crooke, 
and to his successor. Dr. Eatcliffe, for the assistance they 
have given me in this work in many ways, and especially 
in cutting and mounting microscopic sections. 
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Chapter IV. 
CLINICAL HISTOKY. 

SYMPTO]\IS. 

Diabetes Mellitus presents itself for clinical observation 
under two types, (1) acute, (2) chronic, in which the 
essential symptoms, ivasting, thirst, jx'lyiiria and gly- 
cosuria are present in varying degrees of intensity. In 
the former these are all great, in the latter the first 
three especially are moderate, and the total excretion, 
though perhaps not the actual percentage of sugar, is 
also not excessive. 

In the acute type the patient is young, he looks ill, 
his face is pale or cyanosed, his expression is anxious, 
the hair is rough, the skin dry, the lips parched, the 
tongue red and sticky, or covered with a black coating. 
The pulse is weak, and the temperature sub-normal. 
The body weight falls rapidly to much below the normal 
standard in spite of an appetite which is often voracious. 
Thirst is excessive and micturition is so frequent that 
broken nights add to the misery of his condition. The 
quantity of urine varies from 100 to 300 or more ounces 
in twenty-four hours and the quantity of sugar ranges 
from 8 to 10 per cent. 

In the chronic type the patient is elderly, often florid 
and well-nourished without any special appearance of ill 
health, but he complains of unaccustomed weakness, 
thirst, frequency of micturition and some loss of flesh. 
Many of these patients have been very stout, so that 
the wasting is not so apparent. The quantity of urine 
varies from 60 to 120 ounces, and the quantity of sugar 
from 3 to 10 per cent. 

Prout thought that diabetics were usually fair-skinned 
and red-haired, and Fagge has confirmed this impression. 
Such an opinion is of little value, as no one would 
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pretend that all fair-skinned persons are diabetic or that 
all dark-skinned persons enjoy an immunity from the 
disease. Babington believed he could always detect 
diabetics by their odour. We now know that the breath 
of diabetics contains acetone and ethylic alcohol at 
times, but many diabetics do not smell at all differently to 
healthy persons. The skin of diabetics is usually harsh, 
and the hair dry. The face is pale, often cyanosed, and 
the lips parched. The nutrition of the nails is often 
interfered with ; they become brittle and in some cases 
come off. The temperature is usually normal or sub- 
normal, but Skerritt has described a case of acute febrile 
glycosuria in which the temperature ranged for three days 
between 99^ and lOS'^. The intellectual centres are as a 
rule unaffected ; but there is often irritahilitij of temper 
and other evidence of enfeeblement of the controlling 
centres ; common sensation is usually unaffected ; motor 
paralysis is rare, but sometimes occurs as a consequence 
of diabetic neuritis. The knee jerks are frequently absent, 
especially in grave cases. Sexual power is gradually 
lost ; as a rule this loss is permanent, but if the disease 
improves it may be regained. In females menstruation 
is as a rule deficient or absent. 

Vision is frequently affected, the most common de- 
rangement being due simply to weakening of the muscle 
of accommodation, but toxic amblyopia, retinitis, 
haemorrhages, and cataract may occur. Hearing is 
usually normal, though in one of my cases deafness 
came on at the same time as the disease, and aural 
compHcations are not uncommon. Smell and taste 
may be blunted. The ajipetite is usually good, 
and digestion easy, but constipation is very commonly 
present. The tongue is often red and sticky, and 
the patient usually complains of dryness of the mouth, 
which sometimes causes a difficulty in deglutition. 
The teeth are generally decayed and falling out, from 
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atrophy of the gums. The abdomen is often retracted, 
but may present no unusual appearance, and the outlme 
of the liver and spleen are commonly normal, though 
enlargement of the liver is a tolerably frequent 
occurrence. 

The stools are peculiarly foetid ; this was first pointed 
out by Hodgkin who ascribed it to deficient bile. 

In uncomplicated cases there is no cough or dyspnoea, 
and the position and outline of the heart are normal. 
The cardiac impulse is often feeble, and evidences of weak 
circulation are only too common, especially as the disease 
advances. Endocarditis occurs rarely, but fatty degen- 
eration of the muscular wall of the heart is a frequent 
change. 

In early cases, before the heart's wall has degenerated, 

the pulse preserves a 
good degree of ten- 
sion, as illustrated 
in {Fig. 12), which 
Fig. 12. shews a full tidal 

wave. But later on, the heart fails, the pulse fails 
too, and we get such a 
tracing as the following 
(Fig. 13). 

The pulse rate is not 
increased unless in con- Fig. v^. 

sequence of some complication. It is usually regular, 
without intermissions. A rapid pulse is one of the early 
signs of the onset of coma. 

The pecuHar odour of the breath has been already 
alluded to and ascribed to the presence of acetone and 
ethylic ether. Lung affections, especially chronic pneu- 
monic phthisis, occur very commonly. The symptoms 
are very latent, cough being slight and expectoration often 
absent. But such lung troubles are of the nature of com- 
plications and will be fully described in that section. 

6 
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The hlood contains excess of sugar. Eollo shewed that 
the hlood of diabetics obtained b}- venesection remained 
for days without undergoing putrefaction, the sugar 
acting as an antiseptic. The quantity found has varied 
in the case of different observers. According to Seegen 
in mild cases it does not exceed the normal, but in 
severe examples it may rise as high as 0*4 per cent. 
Sugar has also been found in the sweat, tears, and saliva. 

Very remarkable fluctuations of body u-eight occur 
during the course of this disease, a variation of two or 
three pounds being observable in the course of a few 
days. A patient wrote to me recently, sending the 
following table of weights, and complaining that her 
medical attendant scarcely seemed to believe in its 
accuracy. As this experience has occurred to me many 
times in hospital practice, I do not hesitate to publish 
it as illustrating a fact. 



June 30th . - - - 


8 St. 13 lbs. 


July 7tli 


- 9 St. Ulbs. 


July 14tli - - - - 


9 St. i lb. 


July 22nd 


- 9 St. i lb. 


July 29th - - - - 


9 St. i lb. 


August 9th 


- 8 St. 12 lbs. 


August 14th 


8 St. 10 lbs. 


August 21st - 


- 8 St. 12 lbs. 


August 28th 


9 St. 0 lbs. 


September 5tli 


- 9 St. i lb. 


September 15tli - 


8 St. Hi lbs. 


Sei^tember 18th 


- 9 St. i lbs. 



Between the 15th and IBtli of September there was a 
gain of 3j lbs. These variations are probably to be 
attributed to the very great daily loss in water and 
solids, amounting to many pounds, by which the normal 
equilibrium of nutrition is deranged. 

The Urine. — The capital symptom of diabetes 
mellitus is the presence of sugar in the urine, and the 
diagnosis of the disease depends upon its detection. 
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Is sugar ever present in quantity in the urine of 
healthy persons ? Physiologists tell us that minute 
traces can be found in normal urine, but the amount is 
far too small to be detected in the ordinary way. 

Flint has asserted that glycosuria, in obvious degrees, 
is present in one out of three hundred and seventy-seven 
healthy persons. This statement lacks confirmation, 
and is not borne out by my experience. The only 
healthy, or apparently healthy person in whom I have 
met with glycosuria was the following : — 

Case 11. — Glycosuria — no 'polyurui — no thirst — no loss 
of iveight. 

Arthur M., thirty-two, metal roller, came to me in July, 
1887, to be examined for life insurance. He was a 
very powerfully built man, 5 ft. 6 in. in height, and 
weighing twelve stone. There was no history of injury, 
or syphilis, or any family history of diabetes. His knee 
jerks were present. There was no other evidence of 
disease but his urine, which was of sp. gr. 1029, and was 
loaded with sugar. The quantity was not increased. 
A second sample, examined a fortnight later, was just the 
same. He was sent again to me in May, 1888, when I 
found no loss of weight had taken place, and no thirst or 
polyuria had come on, but the urine was still loaded with 
sugar, sp. gr. 1023. In order to be sure that there was 
no fallacy, the urine was fermented and the presence of 
sugar placed beyond doubt. 

Eating excess of sugar on an empty stomach is said 
to cause temporary glycosuria in healthy persons 
(Fowler). 

In disease, apart from diabetes, sugar is occasionally 
found in the urine, but not so often as is sometimes 
asserted. Thus T. A. Mc. Bride, in a discussion at the 
New York Academy of Medicine, stated that it may be 
found in the urine of incipient phthisis, emphysema, 
chronic bronchitis, chronic pleurisy, heart disease, liver 
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troubles, nervous troubles, cerebral haemorrhage, fracture 
of skull, concussion of brain, and in psychoses. He had 
also met with it in cases presenting the following group 
of symptoms, — insomnia, neurasthenia, paraesthesia, 
hemi-ansesthesia, and paresis. It is very doubtful 
whether these statements are correct, except for 
nervous disorders. Goodhart has published a number of 
examples of glycosuria connected with neurasthenia, and 
the occasional occurrence of this symptom in organic 
disease of the nervous system and in insanity and 
epilepsy is sufficiently attested to be indisputable. 

The quantity of urine in diabetes is generally greatly 
increased, from 200 to 300 ounces in twenty-four hours 
being a common amount, but in certain cases, especially 
in elderly persons, the quantity may not exceed 100 
ounces, and where diarrhoea is present may not exceed 
or may even fall below the normal. 

The specific gravity is usually high, from 1030 to 1050, 
but again in elderly persons it may be below 1030, and 
even below 1020. A low specific gravity is no proof of 
the absence of sugar, nor is a high specific gravity any 
proof of its presence. The colour is usually pale greenish 
yellow, or straw coloured, but gouty diabetics often pass 
high coloured urine, loaded with lithates. Diabetic 
urine is generally clear, but may be turbid from the 
growth of torulae or from lithates. 

The reaction is almost invariably strongly acid. 

It deposits very commonly a considerable amount of 
uric acid, even in cases in which there is no gout. This 
is often due to the use of nitrogenous diet. Under the 
microscope uric acid crystals and torulae may generally 
be seen. 

Of the normal constituents of the urine there is an in- 
crease of water, chlorides (Senator), sulphates, creatinin, 
and phosphates. Butel has found that the phosphates 
stand to the urea as 1 to 10. The urea is increased, 
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holding an approximate relation to the amount of sugar 
of 1 to 22 (Harrison and Slater). The amount of am- 
monia is greatly increased (Hallervorden) . Stadelmann 
attributes this to the enormous excess of acid in the blood, 
which in some way disturbs the normal mechanism for 
fixing ammonia. According to Weil nitric acid is formed 
normally in the body by synthesis of ammonia, and it is 
this process which is destroyed, leading to a diminution 
of nitrates and excess of ammonia. 

Of abnormal substances sugar is present in quantities 
varying from 1 to 10 per cent. It has been suggested 
that where vesical catarrh is present the sugar may be 
destroyed by a process of fermentation in the bladder, 
and F. Miiller has related a case of pneumaturia in which 
the bladder contained a mixture of carbonic acid, hydro- 
gen, and nitrogen, derived, he believes, from fermentation 
of sugar which was present in the urine; but, as Tesche- 
macher points out, if this were the case alcohol should 
be formed, and so far this has not been demonstrated. 
Glycogen is said to be constantly present (Leube), and 
Iffivulose in some cases (Seegen). 

In some cases the sugar may be present intermittingly, 
as in the following curious case : — 

Case 12. — Diabetes Mellitus — thirsi — j)olyuria — inter- 
mittent f/lycosuria — rheumatic j^c-ins — lichen scrophuloso- 
rum — scaly eruption on scalp — amblyopia . 

George B., aged twenty-eight, was first admitted on 
July 24th, 1886, complaining of lumbar pains, thirst, and 
polyuria. 

History. — The last two symptoms had existed for three 
months, but the pain for only three weeks. At Christ- 
mas he had rheumatic pains in his feet and knees, but 
was not confined to bed, and had never been well since. 
He could remember no other illness, or any injury. His 
family history was good, and he knew of no other case of 
diabetes among his relatives. He had been under treat- 
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ment by Dr. Foxwell as an out-patient for three months 
before his admission. His urine averaged over 200 oz., 
sp. gr. 1040 ; urea 0*9 per cent. ; sugar, 8*0 per cent. ; 
He had lost 14 lbs. in weight. He was sent to the 
Suburban Hospital and afterwards re-admitted from 
there on September 26th of the same year. He then 
complained chiefly of weakness. 

Condiiion on Admission. — He was a fairly well-built 
and well-nourished man, with a pale and anxious face. 
He weighed 8 stone 9i lbs. There was slight ptosis of 
the right eyelid which had always existed. His skin and 
joints were normal. Patellar reflexes present. Tongue 
clean. Bowels confined. No abnormal physical signs. 
Pulse, 66; Temp., 98; Piesp., 24. On ordinary diet he 
passed over 100 oz. of urine, but on being put on diabetic 
diet the quantity fell to 50 to 60 oz., while the sugar fell 
from 8 per cent, to I'l per cent. There was generally a 
faint haz8 of albumen present. 

Profiress of Case. — He was treated with Clemens's 
solution, and under this treatment the urine kept low, the 
sugar was never more than 4 per cent., often much less, 
and he gained weight. On his discharge, November 2nd, 
he weighed 8 stone 12;^ lbs. He was ordered to attend 
as an out-patient. 

After leaving the Hospital he continued to attend as 
an out-patient, continuing his diet as well as he could, 
and going on with cod liver oil and iron in the shape of 
the sulphate. 

Nov. 23rd. Urine, sp. gr. 1026 ; no sugar. 

Dec. 7th. Urine, sp. gr. 1017 ; no sugar. Is eating 
brown bread ; ordered to eat potatoes in moderation. 

Jan. 18th. Urine, sp. gr. 1020 ; no sugar. 

Jan. 25th. Urine, sp. gr. 1016 ; no sugar. 

Feb. 22nd. Urine, sp. gr. 1030 ; loaded with sugar. 

March 22nd. U rine, sp. gr. 1025 ; a trace of sugar. 

May 17th. Urine, sp. gr. 1026 ; no sugar. Is eating 
no potatoes, but brown bread. 
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May 24th. Urine, sp. gr. 1027 : loaded with sugar. 

June 9th. Urine, sp. gr. 1027 ; no sugar. 

June 28th. Urine, sp. gr. 1028 ; no sugar. 

July 26th. Urine, sp. gr. 1018 ; no sugar. 

Aug. 23rd. Urine, sp. gr. 1032 ; a trace of sugar. 

From this time he continued to have a trace of sugar 
in his urine up till January 3rd, 1888, but it was only 
absent on that one occasion. He was seen about every 
fortnight during all this time. His general condition 
remained unsatisfactory. He had lost almost 5 lbs. in 
about eighteen months, and looked pale and worn. When 
examined in October his liver dulness was found to ex- 
tend down to the level of the umbilicus. 

The next occasion on which sugar was absent was in 
August, 1888. He had been drinking bitter beer for the 
last six months. 

On November 13th the urine had a specific gravity of 
1035, but contained so little sugar that it was analysed, 
and 4"5 per cent, of urea was found to be present. He 
complained about this time of bleeding from the gums, 
which was stopped by a krameria mouth wash. 

On December -Ith he had an eruption of lichen scro- 
l^hulosorum on the chest, which was soon cured by ung. 
hydrarg. ammon. 

Dec. 18th. Urine, sp. gr. 1020 ; no sugar. 

Jan. 1st, 1889. His urine contained sugar, and con- 
tinued to do so in varying amounts. In February he 
complained of a dry, brown scaly eruption on his scalp, 
which was greatly imj^roved by washing with borax 
lotion. He began to complain of dimness of vision, and 
on May 28th he was sent to the Eye Hospital for a 
complete report upon his vision, which was as follows : — 

V. in K. eye is fa when corrected for error of re- 
fraction ; V. in L. eye is A badly. Both fundi are 
normal, and media clear. He smokes over 4 oz. of black 
twist tobacco a week, and has central scotoma for red 
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and green, the defect arising no doubt from toxic ambly- 
opia. Sees better in twilight, etc. 

Albumen is occasionally met with in the urine of 
elderly diabetics, whose kidneys are often affected by 
chronic nephritis. It is less common in young subjects. 
Maguire says he has always found it in the urine of cases 
of diabetic coma of Kiissmaul's type. This is generally 
true, but there are exceptions. 

Indican and skatoxylsulphuric acid may be present in 
excess (Otto). 

Acetone, aceto-acetic acid, beta-oxybutyric acid, and 
beta-crotonic acid have all been found, and stand in close 
chemical relation to one another. Much interest at- 
taches to these bodies, as they are believed to be the 
poisons which give rise to Kiissmaul's coma, and some of 
them give the well-known Burgundy red coloration with 
ferric chloride. This reaction is also occasioned by 
formic acid, which, according to Le Nobel, is also present 
in diabetic urine. Oxalic acid and hippuric acid are also 
frequently present (Czapek). 

Tests for Sugar. — The most certain and the most deli- 
cate test for sugar in the urine is fermentation. Accord- 
ing to Max Einhorn, it will detect 1-lOth per cent., 
while if the urine is previously boiled for ten minutes it 
will detect l-20th per cent. Gerard, of Liverpool, was 
the first to use this means of detecting glycosuria. He 
mentions it in a communication which RoUo has published 
in his book. 

The simplest ready means of testing for sugar is 
Fehling's solution, prepared according to the following 
formula : — 

Sulphate of Copper ... ... 90+ grs. 

Neutral Tartrate of Potash ... ... 364 „ 

Solution of Caustic Soda ... ... fgiv. 

Add water to make up exactly six fluid ounces. 

Two hundred grains of this solution are exactly decom- 
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posed by one grain of sugar (Koberts). About a drachm 
of this solution should 1)6 boiled in a test tube, an equal 
quantity of urine added, and the mixture boiled again. 
If sugar is present the yellow suboxide of copper is thrown 
down. Uric acid, kreatinin, glycuronic acid, aldehyde, 
lactic acid, lactates and lactose are all stated to reduce 
copper. Munk recommends the addition of B to 5 drops 
of a 15 per cent, solution of calcium chloride to get rid of 
these substances, but in doubtful cases it is better to 
ferment the urine. The quantitative estimation of sugar 
is made with the same solution. The necessary appara- 
tus consists of two graduated burettes, a glass flask or 
white porcelain dish, and a spirit lamp. Measure off two 
hundred grains of the solution by means of one of the 
burettes, run it into the flask or dish, dilute it with two 
volumes of distilled water, and set it on to boil. Dilute 
the urine to ten volumes with distilled water, fill with it 
the other burette, and allow it to run drop by drop into 
the boiling solution until the blue colour of the latter has 
entirely disappeared. The fluid should be agitated by 
stirring or shaking constantl}^ and from time to time the 
lamp should be removed, and the reduced copper allowed 
to settle, so that the colour of the fluid can be distinctly 
seen. The quantity' of urine required to decolorize this 
amount of solution contains exactly one grain of diabetic 
sugar, whence it is ver}^ easy to calculate the amount 
present i^er cent, or per ounce. Let us suppose, for 
example, it required 150 grains of diluted urine, which 
represent 15 grains of undiluted urine, then ^ir? = 6'6 
grains per cent. 

A very convenient and inexpensive apparatus for the 
quantitative estimation of sugar by Fehling's solution is 
the one known as Gerrard's Glycosometer (Fig. 14). 

Method. — Take 5 volumes of urine and dilute with 
water to 100 volumes. Mix well. Fill both burettes 
to the zero lines with the diluted urine. Put 10 ccs. 
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(21 drachms) of Fehling's solution into the porcelain 
dish and boil. Whilst boiling run the urine first from 
the small burette into the dish in a slow stream until the 



1, but should the urine contain more than 10 per cent., 
then dilute 5 volumes of urine with 200 of water, pro- 
ceed as before and multiply the result by 2. If there 
is less than 1 per cent., dilute 1 volume of urine with 
one of water and divide the result by 10. 

The polari))ieter is a ready method of estimating the 
amount of sugar, but does not give results that can be 
relied upon. 

There are other tests such as Moore's by boiling 
the urine with liq. potassse, when a deep brown color- 
ation appears where sugar is present. The liq. potassje 
should always be boiled well before the urine is added, as 
it sometimes turns brown without the addition of any- 
thing. Johnson's, by boiling the urine with a saturated 
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solution of picric acid and liq. potassae, when, if as much 
as one grain of sugar per ounce be present the hquid will 
become quite opaque. Many other substances have been 
introduced as tests for sugar, but none has shewn itself 
equal to Fehling's solution, and a perfect method is still 
a desideratum. 

Tests for Acetone. — The best test is that devised by Le 
Nobel. Pour about an ounce of urine into a urine glass ; 
add a drachm or two of a solution of nitro-prusside of 
sodium (5 grains to 1 ounce), and a few drops of strong 
liq. ammonia. After standing a few minutes a rose violet 
colour is developed, which if much acetone is present 
may require diluting with water in order to bring out the 
brilliancy of its colour. After standing some time the 
colour changes to straw-yellow. On boiling with the ad- 
dition of acid the colour changes to greenish blue. Kalfe's 
test is the following : — Boil a drachm of liq. potassae 
containing 20 grains of iodide of potassium, and float a 
drachm of urine on the surface of this solution. At the 
jjoint of contact a ring of phosphates is formed, which, 
if acetone is present, becomes studded with yellow points 
of iodoform ; but the objection to this test is that alcohol 
gives the same reaction, and it may be obtained with 
lactic acid and other substances. There are several other 
tests, but the one first mentioned is quite sufficient. 

The Ferric Chloride Reaction. — When tincture or solu- 
tion of the perchloride of iron is added to diabetic urine 
a rich Burgundy red colour is often developed. Sometimes 
the colour is obscured by the precipitation of phosphate 
of iron. It was at one time thought to be a test for 
acetone, but this is a mistake. It occurs in the presence 
of aceto-acetic acid, but disappears on heating, or its 
development is prevented by previously heating the urine. 
According to Le Nobel ^-oxybutyric acid, acetic acid, 
formic acid and sulphocyanogen compounds, give the 
same reaction, but in their case it is not affected by heat. 
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Prognosis. — As a general rule the prognosis of diabetes 
depends upon the age of the patient. Under forty it is 
generally a fatal, and a rapidly fatal disease. Over forty 
it is chronic, often intermittent, and sometimes curable. 

But in considering this very important question the 
etiology of the disease should always be carefully studied 
and duly considered. In Harker's case of a child of two 
years of age, who recovered, the disease was apparently 
due to excessive use of sugar with his food. A family 
tendency to diabetes, or to nervous affections, is a bad 
prognostic element. On the other hand, many recoveries 
have taken place where the disease has supervened after 
some acute disorder, such as diphtheria. Probably the 
most favourable cases are those which are distinctl}^ re- 
lated to gout, especially where the glycosuria is intermit- 
tent, and the quantity of urine not very large. Climac- 
teric diabetes is also held to be eminentl}^ curable. 

The third consideration that must always guide our 
prognosis is the progress already made by the disease, 
especially the degree of emaciation caused by it, the 
quantity of urine, and the total quantitj^ (not the per- 
centage) of sugar excreted. 

The fourth point is the influence that dietetic restrictions 
are found to possess in controlling the excretion of sugar. 

But this disease under no circumstances can be re- 
garded as free from danger. The elderly diabetic, whose 
symptoms can be easily controlled, is liable to die sud- 
denly from some slight imprudence, and is never out of 
risk. Schmitz has stated that according to his experience 
those cases in which spontaneous sweating occurred were 
always attended by mild general symptoms. 

Duration. — It is true, as a general statement, that 
diabetes runs a longer course in direct proportion to age. 
In other words, it is an acute and rapidly fatal disease in 
children and young persons, lasting only weeks or months, 
or perhaps a year or more. Nevertheless, I have met 



CLINICAL HISTORY. 



93 



with cases in children that seemed to run a very chronic 
course ; and Pavy has related instances lasting five, eight, 
and even more years. 

Case 13. — Diabetes Mellitus — thirst — loolyuria — wasthu/ 
— three members of family affected. 

Mary Ann L., aged ten, (sister to Agnes L., Case 28, 
page 125), had beenillfoiir or five years. Another sister had 
died of diabetes, aged eleven-and-half. She was poorly 
nourished, weighed 2 st. 7f lbs. Urine 124 ounces, sp. gr. 
1025, acid, straw colour, urea 0'8 per cent. ; no albumen ; 
sugar 3'9 per cent. After admission she remained in the 
hospital five months, gaining weight and improving some- 
what on anti-diabetic diet, but she was difficult to feed. 
There were no incidents worthy of notice during her stay, 
nor any other points of interest in her case. 

On the other hand, in elderly persons the disease lasts 
for years. Worms has given instances where the disease 
extended from twelve to twenty-five years, and disappear- 
ance of the symptoms is not uncommon. 

Termination. — Death occurs in many cases as a result 
of one or other of the complications to be described, of 
which pneumonia and pneumonic-phthisis are the most 
common. In very many cases the patient's strength is 
gradually reduced, and he dies quietly in a drowsy state 
without being actually comatose. But in a large propor- 
tion of cases death is more or less sudden, the fatal 
symptoms supervening as the result of some slight occa- 
sioning cause, such as a walk too great for their enfeebled 
powers, a chill, excitement, etc. In these cases death is 
preceded by coma. This mode of death is so peculiar 
that it has attracted much attention, and will be described 
in a separate chapter. 

COMPLICATIONS. 

Integumentary System. — The skin of diabetics is gene- 
rally dry and harsh, with not uncommonly a tendency to 
desquamation of the epidermis. The circulation is 
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generally feeble, and there is often some cyanosis of the 
ears, nose, and cheeks, while the feet and legs are cold. 
Acne pustules, boils, and carhuncles occur not unfrequently 
in elderly diabetics. The most common affection of the 
skin is a form of erythema on the hands and arms, legs 
and feet. The patches are slightly raised, irregularly 
oval in shape, about half to three quarters of an inch in 
their longest diameter, and purple in colour. 

Didbctes Mellitns — very sUfjht polyuria — thirst — hunger 
— erythematous eruption on extremities — cataracts — deaf- 
ness — scia tica — diarrhwa . 

Case 14. — Elizabeth E., aged thirty-seven, shopkeeper, 
was admitted into the General Hospital on May 30th, 
1889, complaining of weakness of the arms and legs, 
thirst, and polyuria, with pain in the back and abdomen 
after food, and an eruption on the nape of the neck and 
on the feet ; also of failing sight. She had been quite well 
up to four years ago, when, being pregnant for the second 
time, she suffered from thirst and swelling of the legs, 
which continued after her confinement, and she became 
weaker and thinner. She kept a mangle and a little 
shop up to four months ago, when her parents took her 
home to live with them. 

Family History. — Her own mother died of phthisis, but 
she had a step-mother. Her father was alive and in 
good health, but very nervous. Two brothers and a sister 
were alive and well. Patient was a widow, her husband 
having died of bronchitis two years ago. She had had 
two children, both dying after a few weeks of life. 

State on Admission. — She was fairly developed, but 
greatly emaciated, skin dry, some patches of eczema with 
enlarged lymphatic glands in the nape of the neck, due 
to pediculi capitis. Skin of lower part of legs and feet 
roughened and mottled with irregular discoloured areas of 
congestion, varying in size from a sixpence to a shilling, 
which itched when warm. These had been coming out 
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in successive crops for eighteen months. The spots when 
fresh were raised ahove the general surface of the skin. 
Temp., 97-6^ ; Pulse, 96; Resp., 20. Weight, 5 st. 8i lbs. 

Alimentary System. — For three months hunger and 
thirst had been greatly increased, but she had been 
taking ordinary plain diet till a few days ago, since which 
she had taken less bread and potatoes. Tongue furred ; 
teeth all gone but four ; a bitter taste in the mouth. 
Complained of a gnawing pain after food, and of flatu- 
lence. Bowels open. Liver dulness in V.M.L. five 
inches ; splenic dulness in M. A. L. one and a half inches ; 
abdomen flat. 

Circulatory System. — Complained of shortness of breath 
and cough. Heart's apex in 5th I. S., inside V. M. L. ; 
sounds clear. Pulse small, regular, compressible. 

Respiratory System. — Cough, with scanty mucous ex- 
pectoration ; percussion note resonant ever3'where over 
lungs. Breath sounds normal except below the angle of 
the left scapula, w^here there was a patch of bronchial 
breathing and crepitation after cough. Voice sounds not 
altered. 

Nervous System. — Complained of frontal headache, with 
giddiness at times ; also of pain at the bottom of the 
back ; but had no neuralgic pains or abnormal sensations. 
The left ear had been deaf for nine months, and the eye- 
sight had been failing for eighteen months'. There were 
cataracts in both eyes, and the fundi could not be seen. 
Knee jerks absent. 

Genito-urinary System. — She had not been regular for 
four years, but there was some yellow vaginal discharge. 
She thought the quantity of her water was about eight 
pints ; and a specimen examined was clear, acid, 1026, 
pale brownish-yellow, loaded with sugar, and containing 
a faint cloud of albumen. 

On June 1st, three days after admission, the urine 
report was as follows : — 68 oz., 1020, acid, pale opalescent ; 
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urea, 0*9 per cent. ; sugar, 2 per cent. ; albumen a very 
faint haze, blood in traces. Under the microscope, red 
and white blood corpuscles and squamous epithelium. 
The blood and albumen were thought to be due to the 
vaginal discharge. This was on milk diet with bread. 

Treatmeyit. — She was then put upon the following diet : 
— Meat, green vegetables, a pint of beef tea, Bonthron's 
gluten bread, Vichy water and lemon juice. She was 
ordered, in addition, a teaspoonful of cod liver oil three 
times a day. 

June 4th. She complained of severe pain shooting 
down the right arm and leg ; it shot down the back of 
the leg from the waist to the foot. For these neuralgic 
pains she was ordered Soclii Salicylatis, gr. x., in water 
thrice daily, with benefit. She could not manage her 
diet, which was modified by the substitution of fish, 
chicken, and meat jelly for meat, and the addition of 
half a pint of milk. 

June 21st. She had an attack of diarrhoea, which was 
treated with Bismuth Mixture. The cod liver oil was 
discontinued, and the diarrhoea, which was apparently 
caused by it, ceased. 

June 29th. As the pain still continued she was or- 
dered Antipyrin, gr, x., three doses to be given at hourly 
intervals, when the pain was severe, but without much 
advantage. She was ordered to resume the Salicylate of 
Soda and the cod liver oil. 

July 4th. Ordered to sto^D other medicines and to 
take Antipyrin, gr. xv., three times a day. 

July 8th. The diet was again changed to mutton, 
potatoes, beef jelly, and milks, and 6 oz. of wheaten 
bread, with Vichy water and lemon juice. 

July 16th. For the last three days there had been 
slight swelling of the eyelids with watery discharge, and 
there was some conjunctivitis with a small sub-conjunc- 
tival haemorrhage in the right eye. 
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This morning an extensive eruption broke out over the 
forearm and hands. It consisted of rose-coloured ele- 
vated spots, as large as a split pea, thickly distributed 
over the elbows, fingers, and palms of the hands, and 
often coalescing so as to produce red shiny blotches. 
Some of the larger spots had a tendency to become white 
and transparent in their centres, looking something like 
nettle stings. This papular erythema gradually faded 
until by the 22nd there was only a brownish-red mottling 
over the seat of it. Shortly after this she was made an 
out-patient (July 24th). 

The following table shews the state of the urine, week 
by week, and the weight of the patient. 



DATE. 


URINE 


UREA. 


SUGAR. 


WEIGHT OF PATIENT. 


June lOth. 

„ 19th. 

„ 24th. 
July 3rd. 
9th. 

„ 16th. 

„ 23rd. 


20 oz. 
24 oz. 
42 oz. 
28 oz. 
36 oz. 
32 oz. 
56 oz. 


1-7 p. c. 

1- 7 p. c. 
4"7 p. c. 

2- 5 p. c. 
2-3 p. c. 
2-6 p. c. 
1-2 p. c. 


1-3 p. c. 
0"4 p. c. 

104 p. c. 

0-5 p. c. 
6-4 p. c. 
6-8 p. c. 


5 St. lOi lbs. 
5 St. 8| lbs. 
5 St. 8^ lbs. 
5 St. 7i lbs. 
5 St. 8| lbs. 

5 St. 8i lbs. 



This shews that the sugar could be controlled by diet, 
but without any benefit to the patient's general condition. 
She grumbled so at the necessary restrictions that she 
was allowed to resume ordinary diet with consequent re- 
turn of sugar, before her discharge. 

Leroux has described the case of a child in whom a 
symmetrical erythema in large elevated itching patches 
attacked the nose and chin. This was followed by an 
outbreak of psoriasis guttata. Later on the nails under- 
went a peculiar change, which led to their falling off, and 
finally, after copious sweating, a lichen-like papular erup- 
tion appeared, which was followed by numerous boils. 
Davies Pryce has described a condition which he has called 
erythematous oedema ; he believes it to be dependent 
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upon diabetic neuritis. It is characterised by very severe 
gnawing pains, with sweUing and discoloration of the skin. 
Burning of the palms of the hands and soles of the feet 
(Marcet) may be complained of, while sweating in the 
same situations is not uncommon. In fact profuse 
general sweating sometimes occurs, as in a patient of 
mine, a male, aged thirty-nine, in whom it was checked 
by Dover's powder after atropine had been tried and 
failed. 

Eczema of the genitals is somewhat common, especi- 
ally in women, and may constitute a serious trouble. It 
is undoubtedly set up by the irritation of fungoid 
growths in the saccharine fluid remaining on the parts, 
and in males a very little cleanliness will prevent this. 
Even in men, however, an eczematous balanitis may 
occur. In women the difficulty of keeping the parts 
thoroughly clean is more difficult, and eczema attended 
by great irritation, which spreads over the abdomen and 
thighs and renders life a misery, is too often seen. In 
some cases pruritus vulvae is complained of without any 
eczema being present. Purpura ma,y be present in the 
prodromal stage (Simon). 

Kaposi has described an affection to which he has 
given the name of 'papillomatosis diabetica. The patient 
was a Brazilian doctor, who had suffered from diabetes 
for twenty years, but was well-nourished and vigorous. The 
affection was limited to the left arm and forearm which 
were extensively swollen, and the backs of the fingers 
were covered with excrescences varying in size from a 
lentil to a sixpence, ulcerated in places, the ulcers being 
rounded or kidney- shaped, bordered hy florid granula- 
tions, and discharging freely. On the elbow was a 
growth as large as the palm of the hand, raised over two 
centimetres above the level of the surrounding skin, 
deeply fissured and presenting a slightly bleeding sur- 
face covered with warty protuberances. 
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Addison and Gull first described a peculiar eruption 
which is now called xanthoma tuberosum. A case was 
described by Dr. Bristowe in 1866. In his case the 
eruption consisted essentially of somewhat indurated 
tubercles of a dull reddish hue (but not much deeper in 
colour than the surrounding skin in their neighbourhood) 
and of roundish or obtusely conical form. Their mar- 
gins passed invariably into the healthy skin around, and 
their apices were often of a pale yellow colour, as though 
containing a minute quantity of pus. Their size was 
not uniform ; to speak roughly their horizontal diameter 
varied from a line upwards, and their vertical projection 
from a line downwards. The yellowness of their apices 
was found not to be due to any accumulation of fluid 
there ; for this part, like the rest of the tubercles, was 
quite solid. The tubercles appeared from microscopical 
examination to consist essentially of a kind of dense 
fibrillated texture, studded more or less with oil globules 
of various sizes. It was the presence of such globules 
in great abundance that caused the yellowness just 
described. 

Marchal (de Calvi) quotes a case, perhaps of this 
nature, where the body of the patient was literally 
covered with great coppery pustules or hard vesicles, 
containing a material as hard as very dry cheese. They 
were harder and more elevated than variola pustules. 
Some were rounded, terminating abruptly in a point. 
Generally isolated, they were occasionally in groups. 
This eruption disappeared, leaving only minute cicatrices, 
and did not recur as the disease got worse. 

This tendency to disappear is true of xanthoma. 

Another peculiar eruption, in the form of circumscribed 
necrotic patches has been described by Eosenblath. It 
occurred in the form of small round red spots the size of 
pins' heads, about the ankles and on the dorsum of the 
feet. Some of the spots were little vesicles containing 
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watery fluid. At the autopsy they were found to 
consist of Httle centres of necrosis, and ulceration was 
found on the tongue and in the mucous membrane of the 
oesophagus, stomach, and intestines. The skin eruption 
appeared to commence in the sweat glands. 

Cellulitis and gangrene are complications which are 
more apt to occur in diabetes as life advances, and are 
more common in men than in women, though Hunt 
throws doubt on this latter statement. 

Case 15. — Diabetes Mellitus — gangrene of both lower 
extremities — successful amputation of necrosed parts. 

Joseph F., sixty-four, tailor, was admitted February 
20th, 1889, with gangrene of right foot. 

History. — Father died at eighty-six ; cause not known. 
Mother was killed. Three brothers alive ; one brother 
died young. No history of illnesses. About five years 
ago he came under Mr. Chavasse with what he called 
" corns " on the second digit of each foot. That of the left 
foot got well, and the toe on the right foot was amputated. 
At that time he had no suspicion of any illness. He 
had not complained of thirst or of weakness ; but on 
coming to the Hospital he was told he had diabetes. 
For some time he was only slightly troubled with sores 
on his toes, and about eighteen months ago he began to 
be thirsty. Twelve months ago last March all the toes 
on the left foot were taken off in the General Hospital, 
and he then went to the Suburban Hospital, leaving 
there in July. In January of this year the toes on the right 
foot began to be affected, and in February he came into 
the General Hospital again, and the third and fourth 
toes were amputated at different times. In April the 
ankle began to be bad, and on June 15th the leg was 
amputated. Latterly his health has not been so well. 
It is only in the last twelve months he has noticed he 
has been passing a large amount of water. Has had no 
cough. No history of boils or other skin diseases. 
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Whilst the urine was measured from April 3rd to 21st 
he was passing from 66 oz. to 109 oz. in twenty-four 
hours, with an average of about 90 oz. 

Urine Report : — 
Feb. 25. — 1036. Ac. Urea 1-4 p.c. Sugar 8-3 p.c. Acetone none 
Mar. 29. — 1036. „ „ "8 „ „ 5.5 „ „ present. 

April 1. 70 oz. 1034. „ '5 „ „ 5-2 „ 

6. 88 oz. 1030. „ „ — „ „ 5-5 „ 

„ 15. 80 oz. 1036. „ „ — „ „ 5-0 „ „ — 

June 17. — 1033. „ „ 1-0 „ „ 6-2 „ — 

Case 16. — Diabetes Mellitus — polyuria — thirst — albii- 
minuria — gangrene of toes — knee jerks diminished — 
improvement on diet and opium. 

William F., aged jfifty-seven, attended as an out-patient 
on October 26th, 1886, complaining of passing three to 
four quarts of water and of getting up very frequently 
at night for this purpose. He had been ill three years, 
when he got gangrene of three toes on the right foot, 
and his urine was found to contain sugar. He suffered 
from thu'st ; his urine was pale, clear, sp. gr. 1022, and 
contained a cloud of albumen and a large quantity of 
sugar. The knee jerks in both legs were almost absent. 
On anti-diabetic diet and opium he lost his thirst, he was 
not disturbed at night to make water, and the quantity 
of this secretion fell to 90 oz. daily, or little more than 
two quarts, of sp. gr. 1020. He was not seen after 
January 18th, 1887. 

Kaposi has described a rare condition under the name 
of gangrcBna hidlosa serpiginosa. The patient was a 
woman, aged fifty-one ; on her left leg were three 
gangrenous patches, and over the neighbouring sound 
skin fifteen or twenty bullae varying in size from a pea to 
a bean. The condition improved somewhat under 
treatment at Carlsbad, then got worse and the patient 
died. 

Several cases of perforating idcer of the foot in 
diabetes have been pubhshed (Kirmissen, Heusoner, 
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Spencer)^ The ulcer is preceded by circumscribed 
anaesthesia, and an anaesthetic zone surrounds the ulcer 
when formed. In Heusoner's case the ulcer preceded 
the symptoms of diabetes, and jJos^ mortem nothing 
abnormal was found in the medulla or pons. It is 
probable that this lesion is another consequence of 
disease of the peripheral nerves. 

Against this formidable catalogue of skin affections 
due to diabetes it is some comfort to set the fact that 
persons have been known to lose chronic skin affections 
upon the supervention of diabetes (Watson). 

Kaposi attributes all diabetic skin affections to 
impregnation of the skin with sugar. We have seen 
that in the case of eczema genitale, the sugar is 
undoubtedly the exciting cause, but its direct influence 
is doubtful in other cases. We know that all the tissues 
of diabetics are very prone to disease in consequence of 
malnutrition, but it is taking a somewhat narrow view 
to ascribe everything to the sugar circulating in the 
blood, which not unfrequently is not more than normal, 
the overplus being constantly excreted by the kidneys. 

Droiisy. — In a disease characterised by polyuria it is 
hardly to be expected that dropsy should occur. It is, 
however, sometimes present, evidently as a result of heart 
failure and is attended by a cessation of the polyuria. 
Ascites may be present as well as oedema of the lower or 
even upper extremities (Koberts). 

Case 17. — Diabetes Mellitus — hroncliitis — oedema of 
trunk and lower limbs — recovery. 

Mary Ann M., aged thirty-nine, widow, metal button 
maker, was admitted into hospital on January 8th, 1887, 
complaining of cough, pain in the back, and swelling of 
the legs and abdomen. 

History. — She had been ill six weeks, the attack 
commencing with cough. A week ago she noticed her 
abdomen was swollen, and soon after the legs began to 
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swell. Her breath got very short, and she felt very ill 
and weak, but she went about until the day of 
admission. She had been quite strong, except that ten 
years ago she had rheumatic fever, and for the last five 
or six years had suffered from a cough in the winter. 

Condition on Admission. — There was much cyanosis 
of the face, hands, and arms, with great oedema of the 
lower extremities and trunk, but no ascites or hydro- 
thorax. She could not lie down in bed, and her breath 
was very short and wheezy. Pulse 114, Temp. 98"^, 
Eesp. 30. Troublesome cough ; no dulness over lungs ; 
breath sounds very wheezy, with moist rales and sibilant 
rhonchi throughout ; vocal resonance undiminished ; 
heart's action regular, no murmur; pulse very small and 
weak. She had not menstruated for two months, and 
the flow had been very scanty for some months. Urine 
48 oz., acid, 1043, a faint cloud of albumen, 8*3 per cent, 
of sugar, no blood, no casts, squamous and pear-shaped 
epithelium in deposit. She was put on strict anti- 
diabetic diet, with a little morphia for her cough. On 
this treatment she steadily improved, the sugar 
diminished rapidly, and the oedema disappeared. She 
left the hospital on February 21st, free from dropsy and 
with no sugar in her urine, though this still shewed a 
faint trace of albumen. 

Temperature. — The temperature in diabetes is usually 
normal or sub-normal, and in some cases may be very 
low indeed, as in the example given by Fagge, where the 
thermometer marked only 93*6. In the following case 
the temperature was irregular, being sometimes as high 
as 100*^, sometimes as low as 95'^. 

Case 18. — Diabetes Mellitiis — polyuria — ivasting — diar- 
rhaia — very loiv temperature — discharged unrelieved — subse- 
quent death. 

George H., forty-two, tailor, was admitted into hospital 
on Jan. 25th, 1887, complaining of tingling of his tongue 
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and the roof of his mouth, with cramps in his legs. 
These symptoms came on about a week after Christmas. 

Hisitory. — He had been losing weight since November. 
He had been passing more water than usual and had 
been thirsty. He had never been ill, except that when 
he was nineteen he spat a little blood. Father died aged 
thirty-five of " brain fever; " mother died aged seventy, of 
" diseased stomach." There was only one sister who died 
when she was five, but he did not know the cause of death. 
He had never met with any accident or personal injury. 

Condition on Admission. — He was a poorly nourished 
man. Pulse 90, Temp. 100*^, Eesp. 17. Physical examina- 
tion revealed nothing, except some want of resonance and 
deficient breathing at the apices of both lungs, and his pulse 
was very weak. Urine, 116 oz., sp. gr. 1035, acid, straw- 
coloured, no deposit ; 0'8 per cent, of urea, 5'8 per cent, 
of sugar, no albumen. 

Progress of Case. — He was dieted and treated with 
alkalies and cod liver oil ; afterwards with morphia. He 
had several attacks of diarrhoea which interfered with his 
progress, and his temperature was irregular, sometimes 
rising to nearly 100*^, but more often being subnormal, 
being several times as low in the morning as 95^. The 
low temperature was not the resultof the diarrhcea, that is, 
it did not occur at the same time as the diarrhoea, or 
after those attacks. He never complained of feeling cold 
when it was at its lowest, and on being asked said he did 
not feel cold. He was ultimately discharged, and we 
heard died in a short time. 

In acute febrile diseases the sugar sometimes disappears 
from the urine, as in a case of enteric fever, reported on 
p. 125. It has also been observed to disappear in relapsing 
fever (Simon), small-pox (Eayer, Pavy), febrile angina, 
dysentery (Andral), and pneumonia (Leube, Oliver). 

Nervous System. — The connection between diabetes 
and grave diseases of the nervous system has been fully 
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illustrated in the section on etiology, it is, therefore, not 
surprising if in this disease we meet with listlessness and 
depression of spirits, weakness and peevishness of temper 
(Watson), or even melancholia with suicidal tendencies 
(Legrand du Saulle), or temporary mania (Pavy). In 
certain cases there seems to be an alternation between 
the mental disturbance and the glycosuria, the latter only 
appearing when the patient's mental state is relatively 
good (Madigan). 

In some cases there may be symptoms resembling 
those due to an intra-cranial growth, e.g., headache and 
giddiness, with epileptic or apoplectic attacks. 

Diabetic neuralgia is usually symmetrical, though it 
may commence on one side. It usually comes on sud- 
denly, frequently in bed, and the pain is excruciating. 
Each attack lasts only a short time, but there may be 
three or four in twenty-four hours. The attacks appear 
to be aggravated by the warmth of the bed. The sciatic 
nerves are specially liable to be attacked (Cornillon). 

Case 19. — Bilateral Sciatica — glycosuria — albuminuria 
— no polyuria or thirst. 

Ebenezer H., sixty-five, came as an out-patient on May 
14th, 1889, complainingof paroxysms of excruciating pain 
in the course of the sciatic nerves. 

History. — He said the attacks lasted six to eight hours, 
and that they had come on about once in three months 
for the last twenty years. For thirty years he had been 
subject to attacks of gout. He did not know of any case 
of diabetes in his family. 

Condition on Admission. — He was a short, stout, florid 
man ; he had lost most of his teeth ; his bowels were 
confined. Physical signs normal. Urine, sp. gr. 1013, 
acid, a cloud of albumen ; reduced Fehling moderately. 
He was dieted, and ordered to take the following : — 

1^ Sodii Salicylatis gr. xv. ; Infusi Gentiance §j. ; to be 
taken thrice daily. 
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May 28th. — The urine was free from sugar, and there 
had been no more paroxysmal pain. 

Case 20, — Diabetes Mellittts — thirst — polyuria — wastinf) 
— unilateral sciatica. 

Josiah W., fifty-six, came to the out-patient department 
on April 1st, 1886, complaining of pain and swelling in the 
right leg, which he had been told was sciatica. He also 
complained of violent pain in the abdomen, of great 
thirst, and of passing a large quantity of water, as much 
as three pints in the night alone. 

History. — He had been under treatment for six weeks, 
but the pain began a month earlier. He had been losing 
weight. He had usually enjoyed good health, but eight- 
een years previously he had " rheumatics," and was laid 
up five weeks, with pains which shifted about ; his knees 
were swollen at the time. He had bronchitis twelve 
years ago; he had never had gout. Had a comfortable 
home ; said he Avas temperate, but drank two or three 
pints of beer daily. He used lead in his work to hold 
castings, but there was no lead dust. Father died, aged 
sixty-three, of apoplexy. Mother died, aged sixty-three, of 
dropsy. Of his thirteen brothers and sisters five were 
living in good health ; the others died in infanc}'^, except 
one sister who died in childbirth. 

Condition on Admission. — He was a big, stout man, 
with a florid face ; weighed 14 st. 3 lbs. No blue line on 
gums. Eight leg pitted on pressure, but there was no 
obvious oedema, except some puffing over the instep. No 
cedema elsewhere. Pulse 88, Resp. 18, Temp. OS'S'^'. Phy- 
sical signs normal. Breath foul ; tongue red at edges ; 
suffered from wind; bowels regular. Urine 76 oz., loaded 
with sugar, a cloud of albumen. 

Progress of Case. — He was put on diabetic diet with an 
alkaline mixture, and the sugar at once disappeared. The 
pain rapidly improved. On being allowed ordinary diet 
the m-ine contained 2 per cent, of sugar, which disappeared 
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again at once on the diabetic diet being resumed. The 
swelhng and pain completely disappeared, and before he 
left he was allowed a little brown bread, without giving 
rise to any return of the glycosuria. He was discharged 
on May 5th, and made an out-patient. 

Florain has described a painful affection of the fingers, 
like the 'pricking of a pin, which occurred in a pregnant 
woman whose urine was loaded with sugar. Intense 
hyperaesthesia of the soles of the feet has been described 
by Auerbach. 

Loss of sexual desire is an early and very frequent 
symptom. 

Paralysis may attack single groups of muscles, giving 
rise to ptosis, strabismus, or paralysis of a limb. This is 
probably not due to central disease, but to peripheral 
neuritis, examples of which have been published by 
Althaus and Buzzard. In other cases there may be 
complete paraplegia, affecting both upper and lower 
limbs, mobility, sensibility, and reflexes being all abolish- 
ed, without paralysis of the sphincters (Strahan). This 
form is also evidently due to general peripheral neuritis. 
In some cases there may be symptoms closely resembling 
locomotor ataxy, though the pupil reflex is said to be never 
lost (Fischer). 

Salomonson has described a case in which, after 
violent exercise in skating, the patient complained 
of pains in the body and legs. Sensibility and gait 
were normal, and there was no loss of co-ordination, 
but the superficial reflexes were impaired, and the 
patellar reflexes on both sides were abolished. She 
could stand with her eyes shut and the pupils reacted 
well to light. The right eye was healthy ; the left 
shewed some opacity of the lens. There was great 
diminution of the galvanic excitability of the muscles 
and nerves. He regarded it as a case of peripheral 
neuritis due to diabetes. 
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Lepine and Blanc have described a case of hemiplegia 
with only microscopic lesions in the motor convolutions. 

ApojAexy occurs sometimes, but is not common. 

Case 21. — Diabetes Mellitns — tio iiolyuria — icasting — 
vertigo — albuminuria — apoplexy — death. 

Mr.W., fifty-six, was seen in 1885, as a candidate for life 
assurance, when sugar was found in his urine. He was 
brought to me on November 29th, ]886, by Mr. F. W. 
Underbill, of Moseley, complaining of giddiness and tem- 
porary attacks of loss of consciousness. His eyesight 
was good ; there was no hemiopia, or double vision ; his 
optic discs were normal. There was no obvious hyper- 
trophy of the heart ; the pulse was rather empty. The 
urine was not increased in amount ; he did not rise at 
night to pass it; it was acid, sp. gr. 1021 ; contained a 
little sugar, and gave a haze of albumen on boiling. 

I heard that he got much better on the treatment em- 
ployed ; but on Feb. 3rd, 1887, he had some friends to 
dinner and drank champagne. The following day he was 
seized with deafness, inability to speak, and progressive 
stupor. When seen late that night he could not speak, 
his pupils were contracted, his pulse hard, and he was 
restless ; but there was no paralysis of the limbs. He was 
bled to 16 oz., and afterwards expressed himself by signs 
as feeling better. However, he died the following night 
from oedema of the lungs. 

Coma occurs frequently as the termination of diabetes, 
and will be described separately. 

Ejjileptic Fits occur occasionally. 

Finlayson has described a case in which repeated 
fits alternating with furious mania occurred for seventeen 
hours before death. The urine was quite free from 
albumen and on post mortem examination there was 
nothing to account for the convulsions. 

Loss of the Knee Jerk has been observed very commonly 
in diabetics ; it is attributed by Strumpell to degenera- 
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tion of the peripheral nerves. Dreyfous has met with an 
example of exaggeration of the knee jerk in a diabetic 
woman aged sixty- eight. According to Bouchard it was 
absent in nineteen out of sixty-six cases, or in 29 per cent. 
Of those in which it was absent 6 or 31 "5 per cent, died, 
while of the others only 2 or 4*2 per cent, died, which sug- 
gests that absence is of very bad prognostic signi- 
ficance. Still it is known that the jerk may reappear if 
the symptoms improve (Marie and Guinon). Eosenstein 
does not agree in regarding the loss as of grave import, 
as he found that it bears no relation to the amount of sugar 
or to the acetone or ferric chloride reaction-giving sub- 
stances in the urine. He points out that it cannot be 
reproduced by subcutaneous injections of strychnine, 
as in alcoholism. 

Barnes has described a case in which the symptoms of 
diabetes and exophthalmic goitre came on simultaneously. 
The patient was a domestic servant, aged thirty-four; she 
died after being under observation about three months, but 
unfortunately no examination of the body could be 
obtained. 

Eye Affections. — The following table of one hundred 
and forty-four cases, collected by Galezowski, shews the 
relative frequency of various eye affections in diabetes. 



DISEASES. 


CASES. 


PERCENTAGE. 


Conjunctivitis and ) 


5 


3-5 


Disturbance of accommodation j 




Keratitis . . . - 


4 


2-8 


Iritis ... - 


7 


4-9 


Choroiditis gummatosa 


4 


2-8 


Cataract 


46 


31-0 


Retinitis .... 


27 


19-0 


Amblyopia 


31 


21-7 


HemioiDia .... 


4 


2-8 


Paralysis of ocular muscles 


10 


7-0 


Detached retina 


3 


2-1 


Atrophy of optic nerve 


3 


3-1 
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He thinks of these, cataract, retinitis, amblyopia, hemi- 
opia, and muscular paralysis, alone, are to be regarded 
as really dependent upon diabetes ; the others are merely 
accidental complications. 

Deutschmann has found in diabetic eyes swelling and 
softening of the pigment layer on the posterior surface 
of the iris. In the deepest layers of the lens he found 
leucocytes containing myelin, with irregular lumps of 
albuminous material lying between the lens fibres and 
fine granulation and vacuolation in the peripheral fibres, 
the epithelium of the anterior capsule stained irregularly, 
with granular degeneration of the nuclei both at the 
equator and the periphery. He thinks the changes in 
the lens depend rather upon the general mal-nutrition 
than upon the presence of sugar. 

Diabetic Cataract is bilateral, developing and ripening 
quickly ; it occurs in younger persons than ordinary 
cataract, and is attended by severe symptoms of diabetes. 
It was noticed by Mackenzie and Duncan, but was first 
clearly described by France in a paper in the Ophthalmic 
Hospital Eeports for 1859. These cataracts are usually 
soft, but not always (Graefe, Wilde), and they may 
disappear spontaneously (Nettleship). Operations for 
their removal are generally undertaken on young subjects, 
but these are not free from danger, as there have been 
several cases of death from coma following this operation 
(Spencer), and the healing process is liable to disturbance 
by attacks of iritis, etc., (Samelsohn). 

Diplopia is mentioned in a case recorded by Willan 
and quoted by Eollo ; it is due to paralysis of the 
external rectus on one side. A more common condition 
is amblyopia, depending upon paralysis of the muscle of 
accommodation, with loss of converging power, which 
Trousseau was the first to point out as an early symptom 
of diabetes. It may be only temporary, passing off after 
a time (Wallace Anderson). 
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Case 22. — Diabetes Mellitus — brought on by an attack 
of influenza — ambhjopia from failure of accommodative 
poiver — pruritus vulrce. 

0. M. B., aged twenty-two, single, housemaid, was 
admitted into hospital on April 15th, 1890, complaining 
of great hunger, thirst, and polyuria. Her illness had 
lasted about three months. 

Fa mill/ History. — Mother healthy, father asthmatic ; 
two brothers healthy, one delicate ; one died of some 
brain disease, aged eighteen, and another died in 
infancy ; a sister healthy. No history of diabetes. 

Previous History. — Was never very strong ; in a con- 
valescent home some years ago ; in service for five years ; 
had suffered from indigestion and constipation. Just 
before Christmas she went to the Eye Hospital on 
account of inability to read. 

History of Present Illness. — Some time before last 
Christmas she had an attack which she called influenza ; 
it lasted about a fortnight, and left her very weak. Soon 
after this she noticed that she was thirsty and had to 
pass water more frequently, while she began to lose 
flesh. Towards the end of February she began to have 
hysterical fits two or three times a day, and there was 
a vaginal discharge with much itching and irritation of 
the vulva. For this complaint she attended the out- 
patient department of the Women's Hospital. She 
always had a bad appetite till five weeks ago, since 
which time she had a constant desire to eat. 

Present Condition. — Patient was a pale-faced brunette ; 
she said she used to be quite stout, even up to Christmas. 
She weighed 6 stone llf pounds. No jaundice, oedema, 
or. cyanosis. Pulse 60 ; Temp. 98; Eesp. 24. 

Alimentary System. — Many teeth were decayed, but she 
had not had toothache. Mouth dry ; tongue dark red, 
clean, moist ; hunger and thirst were constant. Had 
some pain in back, and occasional nausea after meals. 
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Bowels confined for two days. Abdomen hard, retracted, 
and rather tender. Liver 4 inches in V. M. L. Spleen 
1^ inch in M. A. L. 

Circulatory Sijstem. — No palpitation or dyspnoea. 



prolonged. No murmur. Pulse 60, regular, tracing 
shews distinct evidence of increased tension, though the 
curve is small. {See Fig. 15.) 
Respiratory System. — Normal. 

Integumentary System. — There were a few patches of 
brown pigment on the abdomen near the umbilicus. 
No eczema. 

Urinary System. — She had to rise three or four times 
at night to make water. Urine 106 oz., pale straw 
colour, acid, sp. gr. 1042; urea 1*1 per cent. ; sugar 10 per 
cent ; no albumen ; no blood. There was at times a 
faint haze of albumen, which was probably due to 
admixture with vaginal discharge, as it always coincided 
with the presence of leucocytes and squamous epithelium 
in the deposit. There was a marked ferric chloride 
reaction, but no acetone. 

Vision. — Her eyes were carefully examined by Dr. 
Young, who found that vision corrected by glasses 
equalled ^ in each eye, and that there was no reduction 
of the field of vision or any ophthalmoscopic change. 
He reported that her inability to read was "purely due 
to weakened accommodation and a certain amount of 
retinal asthenopia arising from her weak state." 

All the muscles of the eye may be affected by paralysis, 
i^ienzal has related a case of sudden facial paralysis 
with corneal ulceration which ended in complete recovery. 




Heart's impulse in 
5th I. S. one inch 
internal toV. M. L. 
Area of dulness not 
increased. Sounds 



Fifi- 15. 



rather weak and 
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There was no history of syphihs or rheumatism, but the 
urine was loaded with sugar. Keratitis and iritis are 
not uncommon. 

Leber classifies the retinal affections of diabetes in the 
following manner : — 

(1) Simple retinal haemorrhage ; 

(2) Retinitis apoplectica ; 

(3) Retinitis with hfemorrhages and white patches ; 
To these Hirschman has added : 

(4) Retinitis diabetica exudativa. 

These retinal changes often closely resemble those met 
with in Bright's disease. Haemorrhages are conspicuous, 
often leading to secondary parenchymatous retinitis 
(Gowers). White spots are frequently present, and 
sometimes, though rarely, there may be a peri-macular 
circle of white patches, but this is never fan-shaped 
(Samelsohn). 

Diabetes Mellitus — yolynria — ivasting — piiiritns vulva — 
hercclity — -pA^/^'s/s — retinal Juemorrhages — acetonuria. 

Case 23. — Amelia M., fifty-seven, housewife, was 
admitted into the General Hospital on November 15th, 
1889, complaining of weakness of sight, pain in the 
back, loss of strength, and irritation of the pudenda. 
Her symptoms had been coming on since the climacteric 
period, which commenced with her four years ago, 
though there was nothing more definite than weakness 
and wasting until the last six months. She had had no 
thirst, and polyuria had occurred only lately. The 
attacks of pudendal irritation had, however, troubled her 
from time to time for the past ten years, especially when 
pregnant. 

Previous History. — She had enjoyed a comfortable home 
and good food, with half a pint of beer daily. She had 
had erysipelas twice, twenty-four and twelve years ago. 
She had small-i)ox at twelve years of age ; could recollect 
no accidents or injuries. Had been married thirty-eight 

8 
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years, and had borne seventeen children besides five 
miscarriages. Ten of the children were alive and well ; 
the others died young. 

Family History. — Father died, aged sixty-four, of 
bronchitis; mother died, aged seventy-three, of " cancer 
of the face." One sister had died of j)hthisis and a 
brother of diabetes. Another sister died of fever in 
America. The others (eight) were alive and well. She 
knew of no cases of gout, rheumatism, or insanity, and 
of no other cases of diabetes or phthisis. 

State on Admission. — She was a well-developed stout 
woman, with a florid face, moist skin, and great varicose 
dilatation of the veins of the legs. No oedema. Temp. 
98^^, Pulse 96, Eesp. 24. 

Alimentary System. — Appetite poor ; no thirst ; no 
discomfort or pain after food. Teeth very defective ; 
tongue clean. Bowels confined ; liver dulness in V. M. L., 
4^ inches ; splenic dulness in M. A. L., 1 inch. 

Circulatory System. — Area of cardiac dulness not in- 
creased. Heart's apex in fifth I. S. internal to V. M. L., 
sounds normal. Pulse 96, full, incompressible, regular. 

Respiratory System. — Appearance of chest normal. 
Above right clavicle percussion resonance diminished, 
vocal resonance increased, expiration prolonged. 

Ophtlialmoscoinc Appearances. — Eight eye : Numerous 
punctiform haemorrhages round disc, and many glistening 
white patches, varying in shape, and some of considerable 
size. Left eye : One small haemorrhage on the inner 
side of disc, and in yellow spot region a large area of 
white ghstening patches with numerous punctiform 
hsBmorrhages. 

Genito-urinary System.— lisid not menstruated for 
three and a half years. There was no eczema about 
vulva ; the pruritus had existed for three months. 
Urine 56 oz., sp. gr. 1035, acid, yellow, urea I'S per cent, 
a trace of albumen, sugar 6 per cent., acetone present. 
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Treatinent. — House diet, no sugar ; Ext. Cascane Liq. 
lUx. ; Aqme 5]. ; thrice daily. 

October 18th. — Diet: Meat, green vegetables, potatoes, 
one slice of toasted bread with each meal. Milk, two 
pints. Tea or coffee. The dose of fluid extract of 
cascara was increased to twent}^ minims. 

October 21st. — Ordeied, Ext. Jamhola nee Liq. (Christy) 
5ss. ; Aquce jj. ; thrice daily. 

This medicine was increased gradually up to two 
drachms of liquid extract of jambol three times a day, 
and a euonymin and aloes pill was substituted for the 
cascara. 

October 26th. — She had an attack of diarrhoea, with 
pain after food. 

Ordered, R Tinctura Opii iri^xv. ; Bismutlii Carhonatis 
gr. XV. ; Sodii Bicarhonatis gr. x. ; Glycerini nixx. ; Aq. 
CJdorof. 3j. ; to be given every four hours. 

October 27th. — The pulse was intermittent, but the 
diarrhoea had stopped, though pain was still complained 
of. 

October 29th. — Ordered, Haust. Magn. Carb. ; thrice 
daily, and to be made an out-patient. 

Her eyes were in the same state on her discharge. 
There had been no complaint of the pruritus during her 
stay in the hospital. 

The following table shews the state of the urine 
during her stay in hospital. 



DATE. 


URIXE. 


SP. GE. 


UHEA. 


SUGAR. 


Nov. 17th. 
„ 24th. 
„ 26th. 


56 
46 
38 


1035 
1040 
1040 


1-8 p. c. 
1-7 p. c. 


6 p. c. 
6 p. c. 
5-8 p. c. 



Jaeger has recorded a case of diabetic retinitis 
where the swelling was so great as to hide the outlines 
of the disc, and was accompanied by numerous hsemor- 
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rhages and yellow patches. There was a marked central 
scotoma. Such central scotomata explam the occurrence 
of one form of diabetic amblyopia. There is a loss of 
vision in the central part of the retina, just as in 
tobacco amblyopia ; but cases have been observed in 
diabetics who were not tobacco smokers (Gowers, Jensen, 
Nettleship and Edmunds), though they generally are. 
According to Samelsohn the scotoma may be sometimes 
peripheral. 

Atrophy of the 0;ptic Nerve may be caused by (1) 
effusion of blood within its sheath, (2) descending 
degeneration from brain lesions, or (3) ascending 
degeneration after destruction of the retina by haemor- 
rhages, (Samelsohn) ; Nettleship and Edmunds have 
described a case in which the atrophy appeared to be 
primary, but the man was a large smoker of tobacco, 
so that it was not an uncomplicated case. 

CajyiUary aneurysms on the retinal vessels, usually 
bilateral, have been described. 

Smell and Taste. ^ — Jordao has recorded a case of 
blunting of taste and smell, but this may have been due 
to some cerebral complication. 

Ear Affections. — Deafness is generally due to in- 
flammation of the middle ear, but it may be caused by 
oedematous swelling of the Eustachian tube (Miot). 
Diabetic otitis media (Griesinger, Jordao, Kiilz, Raynaud, 
Toynbee), has been described as an acute inflammation 
of the middle ear not dependent upon any external 
cause. The disease is characterised by intense pain 
localised in the mastoid region, and is accompanied by 
tinnitus and intense deafness. There is redness and 
swelling of the auditory canal with some muco-purulent 
secretion, and the tympanum is congested, swollen and 
dull. There is purulent inflammation of the mastoid 
cells. The disease comes on very suddenly, without any 
cold or coryza. The osseous tissue is extensively 
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destroyed, and according to Eaynaud the disease begins 
in the bone. Kirchner has described a case of double 
purulent otitis in a diabetic patient in which there was 
entire absence of fever. 

These cases call for special local treatment on exactly 
the same principles as in non-diabetic cases, and 
although the prognosis is not favourable, they may heal 
very well. 

In some cases deafness appears to be purely nervous 
in its origin, and may supervene at the same time as 
the commencement of the diabetes. 

Respiratory System. — The late Warburton Begbie met 
with a case of memhranoiis inflammation of the larynx 
and trachea m a male patient, aged thirty-nine, under 
treatment in the Royal Infirmary of Edinburgh for dia- 
betes. The complication proved rapidly fatal, causing 
suffocation. 

The lungs may be affected by catarrh, but the most 
common pulmonary trouble is chronic pneumonic phthisis 
with or without the presence of tubercle bacilli. It 
comes on very insidiously, often with little cough or rise 
of temperature, and when discovered there is often a 
considerable area of lung invaded. 

Case 24. — Diabetes Mellitas — phthisis — wasting — thirst 
— "polyuria. 

Walter J. B., aged thirty-four, brass worker, was ad- 
mitted into the General Hospital on July 16th, 1890, 
complaining of thirst and polyuria. His illness had 
existed for seven months. 

Family History. — Father living and healthy. Mother 
died, aged thirty-three, of enteric fever. Had two 
brothers and one sister living, and in good health. There 
was no history of fits, cancer, diabetes, gout, rheumatism, 
or insanity in the family. 

Previous History. — Patient had diphtheria when he was 
twenty-three years of age. He had never met with any 
injury. 
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Present Illness. — At Christmas, 1889, he found that 
he was passmg an increased quantity of water of pale 
colour, which left a white deposit when it dried. He 
was also troubled with thirst, and noticed that he was 
losing flesh. There was also some irritation about the 
glans penis. He was under medical treatment for a 
week. Six weeks ago he began to suffer from cough and 
pain in his chest, and latterly he spat up some thick yellow 
phlegm, occasionally tinged with blood. There had been 
no night sweats. Appetite not increased. Bowels con- 
fined. At Christmas, 1889, he weighed 9st. 10 lbs. 

State on Admission. — He was a well-developed but spare 
man, weighing 7 st. 7 lbs. No jaundice or oedema. 
Temp. 97-8 ; Eesp. 28 ; Pulse 108. 

Alimentary System. — Lips red and moist ; teeth sound ; 
tongue fissured, dry, and coated with yellow fur. Appe- 
tite good, but not excessive. No pain or nausea after 
food. Bowels very constipated. He complained of pain 
without tenderness across the abdomen below the umbili- 
cus and round to the back. Liver dulness in V. M. L., 
4 in. ; splenic dulness in M. A. L., 1 in. 

Circulatory System. — Apex beat in 5th I. S., internal to 
V. M. L. Heart not enlarged ; sounds normal. Pulse 
regular and fairly strong. 

Respiratory System. — He had a slight cough with scanty 
expectoration, containing numerous tubercle bacilli. 
There was flattening above and below both clavicles, and 
he complained of pain over the manubrium, which was 
increased by coughing or forced respiration. The percus- 
sion note was impaired at the right apex in the supra- 
spinous fossa behind, and as far down as the second rib in 
front. The breath sounds were harsh, expiration was 
prolonged, accompanied by moist rales, and vocal 
resonance and vocal fremitus were increased. 

JJrinai^y System. — Urine 126 oz., pale straw-coloured, 
acid, sp.gr. 1031, urea 1*3 p.c, sugar 6*2 p.c. ; no albumen. 
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In some instances (langrene of the lung takes place, 
from rapid sphacelus of parts affected hy the inflamma- 
tory process. 

Case 25. — Diabetes Mellitus — thirst — polyuria — albumi- 
nuria — acetonuria — plttliisis — gangrene of lung — death. 

James B., twenty-nine, wire drawer, admitted June 27th, 
1885, complaining of general weakness, wasting, and thirst. 

History, — He had been ill eighteen months, the first 
symptom noticed being loss of weight. He used to 
weigh 13st. His work was in an ill-ventilated shop, ex- 
posed to acid fumes ; he drank about eight quarts of beer 
daily. His previous health had been very good. His 
father and mother and five of his brothers and sisters 
were dead, but he could furnish no precise information 
as to the causes of death. Three of his sisters were alive 
and well. An early symptom of his illness was thirst 
and passing a very large quantity of water ; his appetite 
had latterly been good, but he had got weaker. For a 
month past he had had a feeling of tightness of the 
chest and a cough. His eyesight had been unaffected. 

Condition on Admission. — He was rather pale, hollow- 
cheeked and emaciated, weighed 9 stone. His cough 
was frequent, expectoration about Ij oz. daily, nummu- 
lar, greenish grey. Chest flat and hollow below the 
clavicles. On the right side there was dulness at the 
right apex with bronchial breathing, metallic crepitations 
and whispered pectoriloquy ; on the right side resonance 
at apex impaired, breathing harsh with a few crepitations. 
Pulse 108 ; Eesp. 24 ; Temp. 101^ ; urine 298 oz.; pale, 
clear; sp. gr. 1040; faintly acid; very faint cloud of albu- 
men ; 6"89 per cent, sugar ; 0'7 per cent, urea ; acetone 
reaction ; ferric chloride reaction. 

Progress of Case. — He was dieted and treated by ex- 
tract of opium (gr. i.) thrice daily, and Vichy water. 
His urine fell to about 100 oz., sp. gr. 1031, sugar 5*8 
per cent., but on July 15th, eighteen days after admis- 
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sion, at 9.40 p.m., he was found very weak, with quick 
pulse, laboured respiration and dilated pupils. He was 
conscious, and lay quite quietly, but occasionally the 
right side of his mouth was drawn down by a spasmodic 
twitching of the platysma myoides. He died at 11 p.m., 
but he was still conscious shortly before the end. 

The post-mortem examination was made by Dr. Bull. 
The body was emaciated ; there was no peculiar smell 
on opening the body, and the blood did not contain ex- 
cess of fat. The left lung was free, cedematous and con- 
gested. No fluid in the pleura. Eight lung adherent at 
upper part, which was converted into a large abscess 
cavity containing thick sanious fluid, which escaped on 
removing the lung. The inner surface of this cavity was 
rugged, dirty green, and a large piece of black gangrenous 
lung tissue hung by a shred from the posterior wall. 
Bands of tissue crossed the cavity. Its walls were very 
soft. It had no very offensive smell. The lower lobe 
was congested and cedematous, and contained numerous 
patches of lobular pneumonia, some breaking down. 
The bronchial glands were greatly enlarged. There was 
no other special change noted in any other organ, except 
that the liver and kidneys were very large. 

Circulatory System. — Valvular disease of the heart, as 
a consequence of endocarditis occurring in the course of 
diabetes has been described by Lecorche. According to 
his statement it usually affects the mitral, rarely the 
aortic valve. Maguire has met with one or two examples. 
It is undoubtedly very rare, as in my pathological 
experience I have only met with this complication 
once. Affections of the wall of the heart are com- 
mon, of which the most serious are fatty and fibroid 
degeneration, which may be attended by attacks of 
angina pectoris (Vergeley), but which too often 
attract little attention until death occurs suddenly from 
syncope. 
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Digestive System.— Affections of the gums are very 
common, the most frequent bemg a form of atrophy in 
■which the teeth loosen and come out ; but there is often 
more or less inflammation present, and the gums maybe 
spongy and bleeding. 

Case 16.— Diabetes Mellitus— thirst— polyuria— wasting 
—family history of diahetes— gingivitis— failure of strict 
diet to remove sugar— some imjrrovement in general con- 
dition. 

Thomas C, aged thirty-six, engine-fitter, admitted to 
the General Hospital on July 16th, 1889, complaining 
of thirst, polyuria, weakness, and wasting. He had 
been ill four months, his illness having begun with a 
slight cold and sore throat, for which he attended the 
hospital as an out-patient for two months without getting 
better, when he became very thirsty, his water increased 
to seven pints daily, he lost his appetite, his tongue was 
bhstered, and his teeth grew loose. He lost weight very 
rapidly — seven pounds in one week— and had continued 
to waste ever since. He had been very weak in the legs 
lately, but the thirst and quantity of water had been less. 

Family History .—FaXhev died aged seventy. Mother 
died aged sixty, of bronchitis. One brother died of 
diabetes and phthisis. Was married, but wife died 
eighteen months before of inflammation of lungs. Three 
children alive and well. No history of gout in family. 

Previous History. — Could remember no illness except 
occasional colds, and a crop of boils twelve years ago. 
Gonorrhoea eighteen years ago ; no history of syphiHs. 

State on Admission.— Vntient was a well- developed 
sparely nourished man; skin moist; face' pale; lips a 
good colour. Temp. 98^ ; Pulse 58 ; Eesp. 16. Weight 
9 St. 5 lbs. ; used to weigh 11 st. 2 lbs. 

Alimentary System.— Teeth bad and loose, gums sore; 
tongue large, white, rather dry. Appetite fair ; bowels 
confined. Liver dulness began in sixth interspace and 
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extended two fingers breadth below the costal border. 
Splenic dulness normal. 

Respiratory System. — No cough or pain in chest, but 
some dyspnoea on exertion. Percussion and auscultatory 
signs normal. 

Circulatory System. — No palpitation or pain; heart's 
area not enlarged ; apex beat in 5th I. S. inside V.M.L. ; 
sounds normal. Pulse regular, not easily compressible. 

Nervous System. — Knee jerks present. Special senses 
normal. No neuralgic pains or abnormal sensations. 
Complained of feeling very irritable since illness 
began. 

Genito-urinary System. — Total loss of sexual desire. 
Urine 92 oz. ; sp. gr. 1040, acid, pale amber ; urea 1'5 per 
cent,, a very faint haze of albumen ; sugar 7'4 per cent.; 
under microscope only bacteria visible. 

Treatment. — Diet : Mutton, beef jelly, milk two pints, 
Vichy water (Haute Eive) and lemon juice. He had no 
medicine except an occasional aperient. His stay in 
hospital was only troubled by toothache, which occurred 
on July 22nd, and lasted some days. He was made an 
out-patient on September 12th, having been in hospital 
about two months. 

The following table shews the result of treatment. 



DATE. 


UEINE. 


SP. OR. 


UBEA. 


SUGAR. 


WT. OF PATIEXT. 


July 17th... 


92 oz. 


1040 


1-5 p. 


c. 


7-4 p. 


c. 


9 St. 


5 lbs. 


„ 23rd... 


96 oz. 


1035 


2-8 p. 


c. 


6-2 p. 


c. 


8 St. 13 lbs. 


„ 30th... 


68 oz. 


1037 


2-8 p. 


c. 


4-6 p. 


c. 


8 St. 12ilbs. 


Ai\o. 6th... 


90 oz. 


1037 






4-8 p. 


c. 


9 St. 


0 lbs. 


„ 14th... 


100 oz. 


1032 


2-2 p. 


c. 


3-6 p. 


c. 


9 St. 


2 lbs. 


„ 19th... 


80 oz. 


1030 


2-4 p. 


c. 


2-6 p. 


c. 






„ '22nd... 


96 oz. 


1036 


2-8 p. 


c. 


5-4 p. 


c. 


9 St. 


2 lbs. 


„ 25th... 


106 oz. 


1036 






4-6 p. 


c. 






„ 29th... 


96 oz. 


1036 


2 0 p. 


c. 


5-1 p. 








Sept. 1st... 


90 oz. 


1037 






5-7 p. 


c! 






„ 5th... 


96 oz. 


1040 


1-8 p. 


c. 


5-4 p. 


c. 






„ 8th... 


98 oz. 


1039 


2-5 p. 


c. 


5-4 p. 


c. 






„ 11th... 


106 oz. 


1036 


2-1 p 


c. 


4-0 p. 


c. 


9 St. 9| lbs. 
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After becoming an out-patient he continued to gain 
weight, until he reached 10 stone. He passed about five 
pints of water daily. In December he complained of 
profuse sweating. He was treated with various drugs — 
opium, cocaine, and phosphorus — without any very 
definite effect ; but on the whole he had made progress 
up to the time he was last seen (April 29th, 1890). 

The mouth is generally dry, but salivation may be 
profuse (Rollo). Occasionally complaint is made of hot 
sour risings into the mouth, causing the teeth to feel as 
if they were set on edge (Rollo). Pavy has described a 
sense of emptiness at the pit of the stomach. Ulceration 
of the stomach and intestines may occur, giving rise to 
vomiting and diarrhoea. The bowels are generally con- 
stipated, but diarrhoea is sometimes present, generally 
depending on catarrh. 

Case 27. — Diabetes Mellitus— rheumatic imins — poJij- 
uria — thirst — emaciation — improvement on diet and opium 
— diarrlioea — -failure of jambol. 

Mary P.. aged fifty-three, attended as an out-patient 
on May 4th, 1886, complaining of pains in the back and 
legs, thirst, loss of flesh, and of passing a great quantity 
of water. She had been ill four years. The quantity of 
water in twenty-four hours was about nine pints, sp. gr. 
1080, loaded with sugar. She was treated by anti- 
diabetic diet, extract of opium (gr. i.) three times daily, 
and allowed saccharin as a sweetening agent. On this 
treatment the quantity of urine fell rapidly to four pints 
in twenty-four hours, and thirst was lessened. The 
following year she began to suffer from repeated diarrhoea. 
Jambol was tried as a substitute for opium, with some 
temporary rise in the quantity of water. The diarrhoea 
had to be kept in check by the use of chalk and opium ; 
the urine remained about the same, four pints, sp. gr, 
1039, when last seen in September, 1887. 

Edwards has related the case of a child, aged seven, 
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who after suffering from symptoms of diabetes for three 
or four months, was seized suddenly with pain and 
tenderness over the abdomen. Examination shewed a 
considerable quantity of ascitic effusion. The tempera- 
ture was 102^^. His diagnosis was acute peritonitis with 
effusion. Death occurred the same night, but no autopsy 
appears to have been made. 

With reference to the digestion in diabetes, it has been 
stated by Heller and others that the gastric juice con- 
tains sugar. Ponomaroff in a series of experiments in 
which the oesophageal tube was used and the gastric 
juice obtained free from bile, found, at no time, that it 
contained the least trace of sugar. But Eosenstein has 
found that it often contains no free hydrochloric acid. 
Where this occurs at intervals he attributes it to a 
sclerosis affecting the glands, but in other cases it is 
permanent, and due to atrophy of the mucous membrane 
secondary to interstitial gastritis. Honigmann disputes 
this ; he found hyperacidity at least as common as 
anacidity, and refers both to functional causes. 

Jaundice may occur as an accidental complication, and 
on its supervention the sugar as a rule disappears from 
the urine, but this is not always the case, as shewn in 
Case 1 (page 15). 

Cirrhosis of the liver is more of a pathological than a 
clinical complication, but enlargement of this organ can 
be not uncommonly detected on physical examination, 
and is due to a process of interstitial inflammation 
which in a certain number of cases leads to atrophy. 

Enteric Fever. — There seems to be a more than ordin- 
ary liability in diabetics to suffer from enteric fever. 
Numerous cases have been recorded by Eayer, Griesinger, 
Bamberger, Gerhardt, Kyba and Plumert, Seifert, 
Ebstein, etc. The sugar may disappear during the 
course of the fever. The prognosis is said by Ebstein to 
be unfavourable. 
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Case 28. — Diabetes Mellitns — i)olyuria — thirst — icasting 
— intercurrent pyrexia resembling typhoid. 

Agnes L., eight, school girl, was admitted into hospi- 
tal on Februaiy 7th, 1887, complaining of thirst, hunger, 
headache, and passing a large quantity of water. 

Historji. — Her mother had noticed that these symp- 
toms had been coming on for six months, as she was 
constantly drinking water and losing flesh. She had 
been previously pretty well, but never strong since she 
was four years old. Her sister was with her in the 
hospital with diabetes, and another child had died of 
the same disease at the age of eleven. Six others and 
the father and mother were alive and well. Nothing 
was known of any other cases of diabetes in the family. 

Condition on Admission. — She was a small, ill- 
nourished child, of strumous appearance. Temp. 98°, Pulse 
96, Resp. 18. Her tongue was dry and clean ; the only ab- 
normal signs were deficient resonance and feeble breath 
sounds at the left apex. Urine 58 oz., sp. gr. 1013, acid, 
contained 3 per cent, of sugar ; no albumen. 

Progress of Case. — She was dieted and treated by 
alkalies and cod liver oil. On this treatment the urine 
increased in amount, but the sugar diminished and was 
often absent. She gained weight. But in the middle 
of February she complained of her throat being sore, and 
though there was nothing to be seen, her temperature 
for five days was 101° each evening. During this time 
the urine fell from 80, 90, or even 130 oz. to 30, 40, or 
50 oz. daily, sometimes containing no sugar. 

The temperature was normal on the 18th and 19th ; on 
the 20th it rose to 100° ; was normal on the 21st ; then 
began to rise, and for the next fifteen days described a 
course very like that of a typhoid relapse. {Fig. 16.) She 
complained of abdominal pain, her tongue was dry and 
coated, her face flushed, and the spleen was distinctly 
enlarged. 
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On the '28th February, and 1st, '2nd and 3rd March, 
some very suspicious looking spots were seen on the 
abdomen, and the stool on one day was said to be quite 
a typical typhoid stool ; but no other spots came out, 
and on the 8th the temperature was normal. During 
the period of fever the urine was never more than 44 oz. 
daily, and sometimes under 20 oz., while there was 
often no sugar present, and never more than 0'7 per 
cent. 

After this she went on fairly well, but it was 
difficult to feed her. On her discharge she was 
improved in appearance, and had gained 6 lbs. in 
w^ eight. 




Fuj. 10. 

Eheumattsm. — Eheumatic muscular pains are very 
common in diabetes. In one of my cases taking 1^ oz. 
of dilute lactic acid dail}^ profuse sweating and pain 
occurred, but there was no rise of temperature nor any 
swelling of the joints. 

Thickening and shortening of the palmar aponeurosis 
(Dupuytren's contraction) has been several times re- 
corded (Cayala, Bordier). 
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Case 29. — Diabetes Mellitiis — tJiirst — pohjuria — rheu- 
matic pains — night sweats — acetonuria — enlargement of 
liver. 

John B., aged fifty-five, wire drawer, was admitted 
into the General Hospital on September 19th, 1889, com- 
plaining of polyuria, wasting, and pain in the morning in 
the left shoulder. About sixteen months ago he began 
to complain of pains which he attributed to rheumatism, 
and his water was greatly increased, the necessity to pass 
it causing him to rise five or six times in the night. He 
was very thirsty and drank about a gallon of water or 
beer daily. A few months later he began to sweat very 
badly at night. 

Previous Historij. — He had never been very well, and 
for the last twenty years had suffered from winter cough. 

Famihj History. — Father died aged sixty-eight. Mother 
died aged sixty, after a paralytic stroke. One brother 
died of pleurisy ; tw^o were living, one of w'hom suffered 
from rheumatism and sciatica. A sister died from tu- 
mour of the breast, w'hich was removed ; two others 
were living in fair health. He did not know of any case 
of diabetes or phthisis in the family. 

State on Admission. — He was a slenderly-developed, 
sparely nourished man, with pale cheeks and lips ; skin 
normal, moist ; he said it used to itch badly in the early 
part of his illness, and that three or four of his fingers 
gathered, but he had had no eruption. Temp. 98*^ ; 
Pulse, 84 ; Eesp. 14. Weighed 6 stone 12 lbs., and six 
months before weighed 7 stone. 

Alimentary System. — Teeth fairly good, had been loose 
at times, and occasionally ached ; they were much dis- 
coloured. Tongue large, covered on dorsum with a 
moist white paste. Thirst and appetite varied ; some- 
times they were marked. No pain after food. Bowels 
regular. Liver dulness in V.M.L. 4^ inches. Splenic 
dulness in M.A.L. 2| inches. 
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Respiratory System. — No cough, pain, or dyspnoea. 
Percussion note resonant. Breath sounds normal. 

Circulatory System. — No pain, palpitation, or dyspnoea. 
Area of cardiac dulness not altered. Apex beat in 5th 
I.S. in V.M.L. Sounds normal ; pulse regular, full ; 
artery rather hard. 

Nervous System. — Eyesight very bad ; ophthalmoscopic 
appearances normal ; marked hypermetropia. 

Urinary System. — Urine 116 oz., 1035, acid, pale lim- 
pid, urea 0'7 per cent. ; no albumen ; sugar 6 per cent. 

Treatment. — Diet: House diet, green vegetables, Vichy 
water and lemon juice. 

Sept. 20th. Ordered Ext. Opii, gr, j., three times daily. 

Oct. 4th. He was put on a course of Liq. Arsenicalis, 
beginning with 5 minims thrice daily, the dose to be in- 
creased 1 minim each day. 

Oct. 17th. He was made an out-patient. 

The following table shews the progress made. 



D.\TE. 


URINE. 


sr. GR. 


UREA. 


su 


GAR. 


WT. 


or 


PATIENT. 


Sept. 19th... 


138 


1035 


11 


p. c. 


6-4 


p. c. 










„ 22nd... 


84 


1035 


1-5 


p. c. 


5-7 


p. c. 










„ 25tli... 


139 


1031 


0-8 


p. c. 


4-8 


p. c. 


7 


St. 


2 


lbs. 


Oct. 2ud... 


118 


1031 


2-3 


p. c. 


3-7 


p. c. 










„ 6th... 


130 


1035 


2-3 


p. c. 


5-2 


p. c. 


7 


St. 


1 


lb. 


„ 10th... 


98 


1040 


1-9 


p. c. 


4-8 


p. c. 


- 








„ 18th... 


126 


1035 


1-1 


p. c. 


4-4 


p. c. 










„ 16th... 


114 


1034 


1-6 


p. c. 


4-8 


p. c. 


7 


St. 


5 


lbs. 



During the last fortnight of his stay in hospital his 
urine gave the reaction of acetone, but this did not have 
any consequences. He has since been kept under obser- 
vation as an out-patient, and treated with cocaine, 
phosphorus, and salicylate of soda, without any decided 
benefit. On March 25th, 1890, he weighed 6 stone 9 lbs., 
having recently lost weight, and on careful examination 
it was found that his liver dulness measured 5| inches 
in the V.M.L. , passing 3 inches below the costal border. 
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New Gkowths. — According to some authorities diabetic 
patients are specially liable to the formation of tumours, 
but they are of relatively slow growth (Tuffier). 
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Chaptee V. 
DIABETIC COMA. 

Prout wrote that a diabetic individual may be con- 
sidered as existing on the brink of a precipice, and 
since Prout' s time the very precarious tenure by which 
diabetics hold their lives has come to be very generally 
recognised. We are all aware of the great risks such 
patients expose themselves to in travelling, probably on 
account of the unavoidable annoyances, as well as fatigue, 
which travellers even in these days must put up with. 
Violent mental emotions and bodily exertion are well 
known dangers which we cannot be too careful to warn 
our diabetic patients to avoid. 

It is understood that diabetics are more liable than 
other persons to the same sort of accidents that befal 
all persons occasionally : thus a diabetic is more likely to 
have an attack of pleurisy or pneumonia, and such 
inflammations not unfrequently pass on to breaking down 
of the lung, or even to gangrene of the inflamed part. 

But besides this special predisposition to inflammatory 
diseases, there is a mode of termination of diabetes which 
has something characteristic and peculiar in it, and 
of late years has received a good deal of attention from 
some of the best clinical observers. It differs from those 
already alluded to in the alarming nature of the symptoms 
and the rapidity with which death may supervene in the 
midst of apparent good health. This it is to which the 
name of Diabetic Coma has been given, from coma being 
the final and most constant phenomenon, although it is 
usually preceded by excitement and dyspnoea, more 
rarely by nausea and vomiting. 

As is well known, diabetic coma was described by 
Kiissmaul, in 1874. 
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Kiissmaul's paper did not meet with the attention it 
deserved, in this country, until pubhc interest in the 
subject was aroused by Foster's graphic description of 
two cases which had come under his observation, in a 
paper read at the Manchester meeting of the British 
Medical Association, in 1877. Since that time, many 
other cases have been recorded, and the general clinical 
history of the condition has been elaborated by Taylor, 
Cyr, Lepine, Stephen Mackenzie, Dreschfeld, and 
others. 

Etiology. — The frequency with which such cases occur 
may be inferred from the statement of Mackenzie, that 
of the cases of fatal diabetes collected by him from the 
registers of the London Hospital, all under the age of 
twenty-five, with only one exception, had died of coma. 

Its relative greater frequency in young persons and 
acute cases is quite certain, but for the most part its 
etiology remains obscure. Clinical experience has sug- 
gested the dangers of long journeys, muscular exertion, 
nervous shock, and exposure to cold. Constipation is 
generally present, is very obstinate, and is theoretically 
likely to favour the onset of these symptoms. 

Bond and Windle in their remarks on a fatal case of 
diabetic coma which occurred at the General Hospital, 
say that the change from ordinary diet to richly albu- 
minous food has been present as a factor in this and one 
other case under their observation. While not doubting 
the influence which great and sudden changes in diet can 
produce in the system, and bearing in mind that Charcot 
states that the converse change frequently produces 
glycosuria in the novices in the monastery of La Trappe, 
it is noteworthy that in the case published by Eickards, 
the patient was taking ordinary diet. This relation to 
animal diet has not been referred to by other writers, 
and is obviously absent in many cases which occurred 
during no treatment at all. 
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Symptoms. — The premonitory symptoms vary very 
much. Sometimes the attacks begin with maniacal 
excitement ; more commonly abdominal pain or head- 
ache is complained of ; a sudden fall in the sp. gr. and 
sugar contents of the urine has been sometimes noticed, 
and when observed should be regarded with suspicion, 
although such an alteration is by no means always a 
cause for alarm. 

Lepine attaches much importance to the rapidity 
of the pulse as a trustworthy prodromal sign. 

The urine gives a Burgundy red colour on the addition 
of a solution of the perchloride of iron, the colour dis- 
appearing on heating the mixture. This reaction is cer- 
tainly present in diabetic urine apart from coma, and has 
been met with in other diseases. Thus von Jaksch has 
met with it in many acute disorders, especially measles, 
scarlatina, and pneumonia. He has also observed it in a 
case of gastric cancer terminating fatally by coma. 
Hoppe-Seyler has described it in a case of sulphuric acid 
poisoning as occurring during the time no food was taken. 
Senator observed it in a case of atropine poisoning which 
died comatose. Windle has observed it in pneumonia, 
Bright's disease, scarlatina, and several other pathologi- 
cal conditions apart from coma. It cannot be therefore 
regarded as in any sense a pathognomonic sign, and it 
was absent in Case 87, page 178. 

Acetone is present in the urine, as indicated by a rose- 
violet coloration with a solution of nitro-prusside of 
sodium and ammonia. So far as I am aware, this is 
constant, but the amount present varies greatly. A trace 
of albumen is very commonly to be found. 

Another symptom which is very striking when present, 
but far from constant, is the pecuhar odour of the breath, 
which has been variously described as like sour beer, 
apples, hay, chloroform, and acetone. Is it probable 
that all these comparisons have been applied to the same 
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odour ? It would seem that acetone or sour beer affects 
our noses very differently to apples, chloroform, or hay. 
Unfortunately it is very difficult to institute any precise 
standard of odour. But Frederick Taylor and Stephen 
Mackenzie state that they have never been so fortunate 
as to smell this odour at all. Frerichs groups several of 
his cases as not presenting this symptom ; and it has 
not been always noticed in the cases we have observed 
at the General Hospital. 

These differences indicate the importance of observing 
and recording carefully all the facts in these cases when 
they come under observation. 

It is probable that there may be two or more types of 
sudden death in diabetes, and that these may be depen- 
dent upon an equal number of distinct morbid influences ; 
but in order to determine this we require first of all 
carefully recorded clinical histories. 

For want of clinical data all pathological work comes 
sooner or later to a standstill. Morbid anatomy with all 
its refinements and aids from histology and chemistry is 
not, and can never be, a substantive science. It is the 
great adjunct to clinical medicine, but the latter must 
lead the way. 

Frerichs attempted to give greater precision to our 
study, by classifying cases of sudden death in diabetes 
into three groups. 

In the first group he placed cases which suddenly, and 
usually after previous exertion, become prostrated, with 
cold extremities, small failing pulse, drowsiness, and loss 
of consciousness, terminating fatally in a few hours. 

In the second grouv the duration is longer, and there is 
a prodromal stage which may be general prostration, 
gastric disturbance, vertigo, vomiting, constipation, or a 
local disease, a dental abscess, pharyngitis, an abscess 
with a tendency to gangrene, bronchitis, or catarrhal 
pneumonia. The attack itself commences with headache, 
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restlessness, delirium, anxiety, sometimes with maniacal 
outbm'sts, dyspnoea, frequent deep respiration with free 
entrance of air into the lungs, sometimes with cyanosis, 
sometimes without it, feeble rapid pulse, low tempera- 
ture, drowsiness and coma. The breath has a peculiar 
smell like fruit or chloroform, or acetone; Frerichs 
is not very definite about the smell. Such cases may 
recover temporarily, and in some rare instances the 
attack may quite pass away. The duration of the symp- 
toms may be from twenty-four hours to three or four 
days, or even longer. 

In the third groiq) he placed cases which present no 
dyspnoea or anxiety, have moderately firm pulses, and 
are fairly well nourished. The attack is characterised 
by headache, a feeling of intoxication, with disordered 
gait, sleepiness, and gradual coma, from which they do 
not awaken. The breath has the characteristic smell. 

In the first group the symptoms are those of collapse, 
coma occurring only at the end, and the duration of the 
whole attack is very short. In the second group we have 
Kiissmaul's typical complex of symptoms, with dyspnoea, 
peculiar odour of breath, and coma. In the third group 
there is no dyspnoea, the symptoms more closely resemble 
intoxication, but the breath has the characteristic smell, 
and coma is present. 

Pathology. — Our knowledge of the pathology of this 
subject has been much widened, and our view of it has 
gained much in comprehensiveness from the writings of 
Senator, who has sought to establish the existence of a 
self-infective process, dependent upon the formation of 
toxic substances in normal or pathological cavities of the 
body, which, occurring in many other conditions besides 
diabetes, gives rise to phenomena essentially identical with 
those described by Kiissmaul, and corresponds to Frerichs' 
second group. He has recorded seven such cases ; two 
of chronic cystitis, two of gastric cancer, and three of per- 
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nicious anaemia. In none did the urine contain any 
sugar, or give a reaction with ferric chloride. Eiess has 
described eight cases in anaemia, five in anaemia with 
renal disease, and four in gastric and hepatic cancer. 
Von Jaksch has pubhshed a case of " coma carcinomato- 
sum," in a patient the subject of gastric cancer, the urine 
containing acetone and aceto-acetic acid but no sugar. 
Litten has described one case which occurred under what 
he calls " dyspeptic conditions," and which terminated in 
recovery, but the patient was a boy convalescing from 
scarlatina, and suffering at the time from albuminuria. 

I am, therefore, disposed to accept the view that 
Kiissmaul's coma, if I may be permitted to use a con- 
venient though inexact term, is not restricted in its 
occurrence to cases of diabetes, but may be met with in 
several other diseases, especially in those in which the 
state of the blood has undergone profound pathological 
alteration. 

This is proved by the case of Harriet B., which is pub- 
lished at length on page 69 of my " Lectures on Bright's 
Disease." In her case, the cause of the coma was pyo- 
nephrosis with renal calculus, and there was no glycosuria, 
but the type of the coma corresponded to Kiissmaul's 
description. 

Various theories have been brought forward to account 
for these symptoms. As is well known, Klissmaul 
adopted the view that the phenomena depended upon 
poisoning of the nerve centres by acetone- 

Acetoncemia was not altogether a new idea in path- 
ology, as Fetters, as long ago as 1857, had found acetone 
in the blood, expired air, and urine, of a severe case of 
diabetes. Later on Kaulich noticed an acetone-like smell 
in the urine of patients suffering from variola, typhus, 
and pneumonia. The presence of acetone in diabetic 
urine was subsequently confirmed by Cantani, Kaulich, 
Rupstein, and Fleischer. 
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The Ferric Chloride Reaction. — Gerhardt observed in a 
case of diabetic acetonuria that the urine gave a peculiar 
reddish-brown colour with ferric chloride, which he re- 
garded as characteristic of the presence of acetone. He 
ascribed this reaction to the presence of diacetic ether, 
which easily broke up into acetone, alcohol, and carbonic 
acid. Eupstein succeeded in obtaining the ferric chloride 
reaction with the ethereal extract of such urine. But 
the reaction sometimes failed in diabetic urine which 
undoubtedly contained acetone. Salkowski obtained the 
reaction eight times in fourteen cases of diabetes. 
The colour disappeared on heating and acidulation, but 
with no smell of acetone, nor was there any smell of 
acetone about the urine or the patients themselves. He 
never succeeded in getting the ferric chloride reaction 
with the ethereal extract. 

Fleischer found that fermentation with yeast did not 
destroy the power of giving this reaction in diabetic 
urine, but did destroy it in urine to which diacetic ether 
was added, so that he concluded, and his conclusion has 
been generally accepted, that this latter substance is not 
that which gives the ferric chloride reaction. 

Yon Jaksch then suggested that the reaction was due 
to aceto-acetic acid, which readily breaks up into acetone 
and carbonic acid ; but this view has been recently 
forcibly contested by Le Nobel, who points out that while 
this acid is so unstable that it cannot be kept even a few 
hours in a stoppered bottle without undergoing decompo- 
sition, yet the substance which gives the ferric chloride 
reaction may be extracted from the urine by ether, and 
in no instance has he succeeded in obtaining from it 
chemical proof of the presence of acetone, which, if it 
were in truth aceto-acetic acid, should rapidly be formed. 

This particular part of the enquiry therefore stands 
thus : — When a solution of ferric chloride is added to 
urine, in certain cases a reddish-brown or Burgundy red 
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colour is produced, which disappears on heating or acid- 
ulation, but what this substance is must be considered as 
still an open question ; it is neither acetone nor diacetic 
ether, and it is not certain that it is aceto-acetic acid. 

In making use of the ferric chloride test it is necessary 
to remember that heat darkens a solution of ferric salts, 
so that though heat may dispel the colour caused by 
the presence of the abnormal urinary constituent, the 
fluid will be finally darker than it would be by the 
addition of the ferric chloride to normal urine, without 
heating. 

It is very important not to omit the application of heat, 
as the following substances, any of which may be present 
in the urine, give the same colour reaction, dis- 
tinguished only by its persistence on heating. These 
are :—^-oxy butyric acid, sulpho-cyanides, formic acid 
compounds, acetic acid compounds; while carbolic 
and salicylic acids give a blackish brown coloration, 
not always distinguishable except by the heat test. 

Besides these chemical difficulties, clinical observation 
has shewn that this reaction has a very wide-spread 
range of occurrence, and that its presence per se is of no 
special clinical significance. I have briefly summarised 
some of these conditions : — 

1. — It has been observed in many acute diseases, e.g., 
measles, scarlatina, and pneumonia, without any symp- 
toms of coma being present. 

2. — It has been noticed in a variety of other conditions, 
such as cancer, chronic Bright's disease, perityphlitis, 
strangulated hernia, after minor surgical operations, and 
in sulphuric acid poisoning, without any dyspnoea or coma. 

3. — It has been present in the urine of diabetics for weeks 
and months without coma or dyspnoea supervening. 

4. — It has been observed in the urine of a patient dying 
from coma with cancer of the stomach, in whose urine 
acetone and diacetic acid were present, but no sugar. 
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5. — It was observed by Litten in a post-scarlatinal 
patient, who presented symptoms resembling those 
described by Kiissmaul. Litten speaks of the condition 
as " dyspeptic," but albuminuria was present, and the 
case was complex. 

6. — It has frequently been observed in the urine of 
diabetics during or just before the onset of the peculiar 
terminal dyspncea. 

Acetoniuia. — There is very little doubt that acetone 
is frequently present in the urine of diabetics, for though 
chemical investigations of this sort are most difficult, I 
think we must accept this as an undoubted fact. The 
best test for acetone has been discovered by Le Nobel. 
This depends upon the peculiar colour reaction pro- 
duced by the addition of a solution of nitro-prusside 
of sodium and ammonia to the urine, or any other fluid 
containing acetone. A characteristic rose-violet colour 
is slowly developed, but its appearance is hastened by 
acidulation, or by shaking the mixture with air. 

The older test depended upon the formation of 
iodoform in the presence of acetone, when iodine and 
iodide of potassium and ammonia are added to the 
urine or other fluid. There is another which depends 
on the solubility of mercuric oxide in the presence of 
acetone, a salt which is very insoluble in water or alcohol. 

Acetoncemia. — The blood of Sarah L. (Case 32, see page 
158), was distilled very carefully, but no acetone could be 
detected in the distillate by the same tests. These inves- 
tigations were conducted in Prof. Tilden's laboratory, 
where I had the great advantage of his kind assistance 
and co-operation. 

A great difficulty in the way of accepting the view that 
acetonsemia is the cause of these toxic symptoms, is 
that it has not been proved that acetone is capable of 
giving rise to similar physiological effects. Kiissmaul 
obtained results which were of a not very decided 
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character, but more recently Salomon and Brieger have 
shewn that acetone m large doses produces no effect on 
animals or men, even on diabetic patients ; while the urine 
of the subjects of these experiments had no smell of 
acetone, gave no reaction with ferric chloride, nor any 
of the chemical reactions of acetone, so that it appears 
that acetone is destroyed in the body. 

Similar experiments by the same observers with aceto- 
acetic acid, caused acetone to appear in the urine, where 
it announced its presence by its smell, the iodoform 
reaction, and its characteristic combination with bisul- 
phide of soda, but in no case did the urine give the 
ferric chloride reaction. 

Very large doses were without any noticeable effect 
upon the general condition of the subjects of the experi- 
ment ; neither dyspnoea nor somnolence was produced ; 
there was solely some loss of appetite after the doses had 
been continued for many days, and the breath had a 
peculiar aromatic smell. 

Penzoldt has stated that when excretion through 
the lungs is retarded, the introduction of large quantities 
of acetone into the circulation of rabbits, is followed 
by intoxication, hebitude, and coma, and he contends 
that when the lungs are disabled from any cause, these 
results will follow acetonaemia in man. Unfortunately 
for the application of these facts to the explanation of 
the cases under consideration, the absence of pulmonary 
complications has been specially noted in the majority 
of them, and has even formed the basis for an aphorism, 
viz., " that when pulmonary disease is absent or slight, 
the occurrence of coma is more to be feared, especially 
the younger the patient and the more acute the disease " 
(Mackenzie) . 

Moreover, it is known that acetonuria may occur inde- 
pendently of diabetes and without being followed by any 
comatose symptoms. Thus, Bull, who investigated this 
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subject at my request, found it present in five out of 
twenty-one cases of pneumonia, in acute chorea, tonsil- 
litis, intestinal colic, and various surgical conditions, 
such as fractures, burns, and contusions. After the 
ingestion of alcohol acetone may be found in the urine, 
but this fallacy was known and did not account for the 
acetonuria in the above cases. 

Senator in the paper already alluded to suggests that 
tri-methylamine may be the toxic agent, but advances 
little evidence in favour of this hypothesis. 

Minkowski has discovered the presence in the blood of 
diabetics of large quantities of an acid, which he believes 
he has identified as l3-oxijhntijric acid, one of the 
isomeric series of butyric acids, and has introduced a 
new theory by calling attention to the toxic influence of 
large quantities of acids when introduced into the body. 
Walter, in the course of some researches into the effects 
of acids on the animal organism, noticed that in rabbits 
the introduction into the stomach of large quantities of 
diluted phosphoric and hydrochloric acids was followed by 
" dyspnoea, depression of the heart's action, and death 
by collapse." Post mortem examination shewed in some 
cases erosion of the mucous membrane of the stomach, 
and the coagulation of the blood was delayed. The 
objection that the symptoms might have been due 
to the local action of the acids on the stomach, 
was disproved by the effects of subcutaneous in- 
jections of alkalies, which prevented or cut them 
short. From his investigation, he arrived at the 
conclusion that the de-alkalisation of the blood by the 
introduction into the body of excess of acids, causes 
first stimulation, and later on paralysis of the respi- 
ratory centre. 

It is important to notice that this /3-oxybutyric acid 
is capable of breaking up to form aceto-acetic acid, which 
as I have previously stated, yields on decomposition 
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acetone and carbonic acid, so that this substance must be 
regarded as being nearly alHed to acetone. 

Binz has found that sodium butyrate produces coma 
in cats. 

Latham has suggested the following theoretical explan- 
ation of the production of a toxic substance in the blood 

( OH 

He thinks that the second cyan-alcohol CoH^ | is 

converted by hydration into lactic acid, which if not com- 
pletely oxidised into CO2 and H.,0 would first form 
aldehyde, thus :— 

^^^MCOOH + ^ = IcOH + ^^-^ 

Lactic Acid. Acetic Aldehyde. 

Then by condensation : — 

3 C2 H^O = Cg Hjg O3. 

Paraldehyde. 

This is a hypnotic, and would cause drowsiness. 

( OH 

Or he suggests that the third cyan-alcohol C3 Hg | ^ 

might be hydrated into oxybutja'ic acid. 

Lipcemia and Fat Embolism. — In spite of the negative 
results of most post mortem examinations, an attempt 
was made by Sanders and Hamilton to find a structural 
basis for these symptoms. Their view, as is well known, 
is that the respiratory and nervous phenomena are caused 
by fat embolism of the pulmonary and cerebral capil- 
laries. They based this theory on the results of the p)08t 
mortem examination of one case of diabetic coma, in which 
the blood was very fatt}', and fat embola were found in the 
lungs and kidneys. 

It is curious that Kiissmaul's first case had also fatty 
blood, and the lungs presented numerous small infarcts 
respecting which he remarks, "perhaps we might attribute 
to the lipaemia and fat embolism the numerous small 
lung infarcts, at least another source of embolism 

10 
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was not to be discovered. In no case could the fear- 
ful terminal dyspna'a have originated in these small 
infarcts, the greater imrt of ivhich were of far older date." 
Thus this theory had not escaped the notice of 
Kiissmaul, although he merely noticed it to dismiss it. 
Lipgemia is only exceptionally present in diabetic coma, 
and even when it exists, fat embola have not been 
foand (Taylor, Dreschfeld), while in two cases with 
lipgemia, examined by Mr. Barling and myself, the fat 
in the vessels had assumed rather the appearance of j^ost 
mortem thrombi than of embolism, and these were fewer 
than we saw in many cases of fracture where they had 
given rise to no symptoms at all during life. 

TJrcemia. — Although Stockvis and even Ebstein, main- 
tain the opinion that these symptoms are of a uraemic 
nature they have found few supporters ; clinically, they 
differ from the classical type of uraemia, in which con- 
vulsions play the leading role ; etiologically, neither 
suppression of urine nor diminution in the normal 
urinary solids is a constant phenomenon ; finally, the 
doctrine of uraemia rests on quite as uncertain a basis as 
that of acetonaemia. 

In concluding this part of the subject, I may express 
my own opinion, that, while at present we are unable to 
determine positively the nature of the toxic substance, or 
the determining causes of the sudden explosion of the 
fatal terminal symptoms, these phenomena are toxaemic, 
and in diabetes depend upon the presence in the blood of 
some substance nearly allied to acetone. 

Heart Failure. — There has never been any dispute that 
heart failure is the obvious explanation of a certain 
number of these cases, such, for example, as Frerichs 
places in his first group. This is said by Schmitz to 
be due to fatty degeneration of the heart, and there can 
be no doubt that this is the usual form of cardiac de- 
generation in diabetes. Frerichs has suggested that the 
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muscular fibres of the heart in diabetes undergo a 
"glycogenic degeneration," in which their power of 
contractility is lost, yet it is doubtful if the deposit of 
glycogen really injures the heart's muscle. 

The following case is an example of this type, where 
the cardiac muscle had undergone brown atrophy : — 

Case 30. — Diabetic coma — death from heart failure. 

F. K. W., an engine driver, aged forty-one, unmarried, 
was admitted on May 17th, 1884; he had been attending 
as an out-patient since the previous December. 

His own account of himself was that he had always 
been a healthy man ; he came of a good stock, his 
mother and several brothers and sisters being alive and 
well, and his father having died of smallpox at the age 
of fifty-four. About a month before he was first seen, he 
was leaning over the strap of the fly-wheel cleaning his 
engine, when his foot slipped, and he fell so as to contuse 
his abdomen and strain his back. He came at once to 
the hospital, and was treated surgically for the strain, 
but got weaker, and was eventually transferred to my 
care. 

At that time he had lost a good deal of flesh, he com- 
plained much of weakness, and passed a large quantity 
of water, which was loaded with sugar, but contained no 
albumen, and gave no special colour reaction with ferric 
chloride. On modified diet and treatment he improved 
somewhat : that is to say, the quantity and sp. gr. of the 
urine were reduced ; but he continued to lose weight, and 
became so very anaemic and weak, in spite of iron and 
cod liver oil, that he was admitted into the hospital. 
He had slight signs of phthisis at the left apex. After 
admission he improved a little, gaining 5i lbs. in weight 
by June 14th. His bowels were very obstinately 
constipated, and towards the end of June he had some 
gastric trouble for which all his medicines were stopped 
except an occasional purgative dose of jalap. 
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On July 4th, he complained of famtness ; as we were 
on the look out for the supervention of coma, his urine 
was tested with ferric chloride and found to give a 
marked colour reaction which disappeared on heating. 

On July 8th he went out to see his mother who lived in 
the town ; the next day he complained of feeling very 
tired and did not eat his food. On that day also the 
ferric chloride reaction was present. 

On the evening of July 10th he said he was feeling 
very tired, and complained of sharp pain in the left side 
of the chest with difficulty of breathing. This was re- 
lieved by hot fomentation. The following day he was 
still tired and drowsy ; his hands and feet were cold. 
Towards evening his respirations became deep, and sighing, 
he was cold and drowsy, but could be roused, and 
answered questions intelligibly. He died quietly at 
7 a.m. 

The ])ost mortem examination was performed the same 
day by Dr. Foxwell. The brain weighed fifty-nine 
ounces ; there was a cyst the size of a horse bean in the 
white matter of each frontal lobe, and the lateral 
ventricles were dilated and contained clear fluid. At the 
apex of the left lung were two small cavities, and the 
lower lobe was in a state of recent pneumonic consoli- 
dation. There was no unusual smell on opening the 
body, but the blood which ran out as the organs were 
removed was of a milky purple colour. On standing it 
looked like black currant juice on which cream was 
floating. Under the microscope the cream-like layer 
consisted of finely molecular matter, entirely soluble in 
ether. Some of the blood was distilled by Dr. MacMunn, 
but no acetone could be detected in the distillate. The 
liver weighed 81oz., it was soft, friable, and its cut 
surface was mottled with j^ellow patches. The spleen 
weighed 5 oz., and appeared normal. The pancreas 
weighed 1^ oz., it was only 4 inches long, and very 
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friable. The kidneys weighed together 18 oz., they were 
coarse, pale, and soft, their capsules stripped off readily. 
The supra-renal capsules were healthy. The semi-lunar 
ganglia were much enlarged, and of dense consistence. 
The large intestine was stuffed full of solid ffeces. 

The semi-lunar ganglia were hardened in picric acid 
and examined microscopically. The sections shewed 
great increase of connective tissue which was swollen 
and hyaline, and crowded with lymphoid cells. The 
nerve fibres were abundant, and their nuclei well marked. 
The ganglionic cells were loaded with pigment but 
otherwise unchanged. 

Two or three years ago I made a careful study of the 
semi-lunar ganglia, and I am therefore able to speak with 
confidence as to the nature of these changes in organs 
whose histology is not very familiar. There is no doubt 
that alterations in these and other sympathetic ganglia 
are often secondary to diseases of the viscera with which 
they are functionally related. But although the liver 
and kidneys presented some fatty change, I cannot 
regard that as sufficient to account for the lesions of the 
ganglia. Certainly in no case of Bright's disease, 
whether acute or chronic, have I seen ganglia so large as 
these, and I am strongly inclined to look upon the 
immense overgrowth of ganglionic connective tissue as a 
primary structural disorder, and to connect it with the 
blow on the abdomen which seems to have been the 
starting point of the case. 

The lungs, liver, and kidneys were examined micro- 
scopically for fat embola. The lungs presented no 
branching embola, but in some cases the capillaries con- 
tained droplets of fat large enough to occlude the lumina 
of the vessels. The liver capillaries contained numerous 
similar droplets. The connective tissue of the liver 
around the ducts shewed some infiltration with round 
cells. The kidneys were very slightly fatty, some tubules 
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contained hyaline casts, and there was some increase of 
connective tissue around the larger veins. The capill- 
aries contained very few fat droplets on the whole ; hy far 
the largest amount of fat was seen in the capillaries of 
the liver, and this to such an extent as to suggest very 
strongly that it was formed there. 

I examined the heart very carefully, following Frerichs' 
directions, but the muscular fibre, though shewing a 
considerable degree of pigmentary or brown atrophy was 
free from any evidence of glycogenic change. 

In the second group, Kiissmaul's typical complex of 
symptoms is present — dyspnoea, peculiar odour of breath, 
and coma. It is this group wiiich corresponds to 
Kiissmaul's description. He wrote : "At my first visit 
to the patient, at 11 o'clock in the morning, I found her 
in bed, but very restless, tossing about in mortal fright, 
and imploring assistance. She looked very pale, her face 
and body were cool, the extremities cold, pulse very 
small, easily compressed, very rapid (135-140). Respir- 
ation quick (36), and respiratory movements very great. 
Violent costo- abdominal inspiration alternated with 
violent expiration ; expansion of the thorax took place 
in every direction. She complained of great constriction 
with very severe pain in both sides of the hypogastrium, 
and she remarked that it was about her menstrual period. 
The abdomen was soft and everywhere could be deeply 
explored without anything unusual being perceived. 
Deep pressure in the hypogastrium was painful. The 
heart's sounds were feeble ; the breath sounds loud, 
pure, unaccompanied by any sibilus, crepitus, or rale. 
The intellect appeared quite clear. She complained of 
great thirst and drank much spring and Vichy water. 
She passed a quantity of urine of a straw colour, which 
contained a large quantity of sugar but no albumen." 

In his summary of symptoms, Klissmaul speaks of the 
following: (1) a peculiar dyspnoea; (2) rapid heart's action ; 
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(3) groaning, screaming, jactitation, and pain ; (4) normal 
or subnormal temperature ; (5) abundant urine containing 
sugar ; (6) contraction of pupils (in 2 cases) ; and (7) para- 
lytic distension of the stomach. Curiously there is not a 
word about coma, or of any peculiar smell of the breath. 

Frerichs' second type is illustrated by the following 
case : — 

Case 31. — Acute Diabetes — coma — deatJi — autopsy. 

F. W. A., seventeen, jeweller, presented himself as an 
out-patient at the General Hospital, on Thursday, Oct. 
19th, 1882, complaining that he was rapidly losing 
strength and flesh, and passing a very large quantity of 
urine. He looked very ill, and his urine, on examination, 
contained a large quantity of sugar, was of sp. gr. 1040 
but gave no reaction with ferric chloride. He was re- 
commended for admission, and the following history was 
obtained. There was no known instance of diabetes 
in the family ; his mother died of phthisis three months 
ago, and this circumstance had been a source of great 
grief to him. His previous health had been good, with 
the exception of bilious attacks, to which he was subject. 
Five weeks ago, he began to feel ill and to pass water 
during the night, and for the last fortnight he had been 
passing very large quantities both in the day and night, 
altogether, he estimated, about two bucketsful of what 
he described as " hay-smelling " urine. For the last 
two weeks he had suffered from constant frontal head- 
ache, and great thirst ; his appetite had continued good, 
but not inordinately so. His bowels during the same 
period had been open every other day. Five days ago 
he vomited, and had to give up his work. His penis 
became a little sore, and he noticed that his urine left a 
sticky stain on his shirt. He had been taking medicine 
from a chemist for four days before admission. 

Present Condition, October 20th, 11 a.m. (the day after 
admission) : — Patient complained of frontal headache, 
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weakness, constant desire to ]3ass water, and great thirst. 
He was an emaciated looking lad, with dilated pupils, and 
dark rings under his eyes ; his alse nasi were working, 
but his lips were of a good red colour. Expression 
anxious; skin dry and rough ; Temp. 98°; Pulse, 112; 
Eespirations, 24. No cedema of legs. Teeth glazed ; 
gums red and slightly spongy ; throat covered with thick 
mucus ; fauces reddened ; tongue very dry, and its centre 
coated with a grey fur ; appetite fair, no vomiting. 
Bowels were opened on the day before admission (October 
18th). His breath smelt sweet ; there was no cough ; 
breathing deeper than in health. The circulatory organs 
appeared normal. During the night he passed a large 
quantity of urine, which was acid, sp. gr. 1040, con- 
tained ^ column of albumen, and a large quantity of 
sugar. The urine passed in the morning was acid, clear, 
greenish coloured, sp. gr. 1035, contained | column of 
albumen, a large quantity of sugar, and gave an unmis- 
takable deep vinous-coloured reaction with ferric 
chloride. His eyesight was unaffected. On the day of 
admission the patient took ordinary diet, but since he 
was on diabetic diet. 

The detection of the ferric chloride reaction at once 
suggested the fear that coma might be imminent, and as 
the bowels had not been moved for forty-eight hours, two 
scruples of pulv. jalap® co. were administered at 12.30 
p.m., and he was ordered to be carefully watched. 

3 p.m. — Patient became very restless, and complained 
of great pain in his abdomen ; his respirations were 
deeper, and his pulse quick and feeble. The pain in the 
abdomen was relieved somewhat by hot fomentations. 
The bowels had not been moved. 

5 p.m.— Pulse 156, feeble ; Eesp. 34. Ordered a tea- 
spoonful of brandy every half hour. 

5.30 p.m. — No cyanosis ; respirations deep and sighing ; 
pulse very feeble ; complained of no pain. Not restless. 



DIABETIC COMA. 



153 



seemed rather drowsy. Ordered three teaspoonfuls of 
brandy at once, and a teaspoonful every ten mmutes. 

7 p.m. — Patient quite comatose ; thirty minims of ether 
injected subcutaneously did not rouse him, nor did he 
appear to feel the operation of having a drop of blood 
taken from his finger. After a little he roused sufficiently 
to put out his tongue and to sa}^ that he felt short of 
breath, but no pain. There was no cyanosis ; breathing 
was very deep, 41 ; pulse (before the ether) 174, extremely 
feeble. Pupils were dilated, but reacted to light. Breath- 
ing Yery harsh ; heart sounds scarcely perceptible. The 
blood on examination did not contain any fat globules, 
but the leucocytes appeared slightly increased. An enema 
of one ounce of brandy and a drachm of ether, in two 
ounces of water, was then administered, and he was en- 
veloped in a hot pack. 

9 p.m. — Patient had been very violent, tossing himself 
about in the bed ; radial pulse not to be felt ; pupils 
dilated and insensible to light. Breathing deep ; no 
cyanosis. He was deeply comatose and could not be 
roused. Later on his father managed to rouse him by 
repeated shouting, and on his father saying, " Do you 
hear me '? patient replied, " Yes ! I hear you." 

11 p.m. — Patient died ; eight hours after the onset of 
the more serious symptoms. The nurse reported that he 
turned "bluish" and struggled very violently before his 
death. 

No urine was passed after 6 p.m. ; but ten ounces were 
passed during the previous hour ; this was examined by 
Dr. Windle, and he reported it to have been pale yellow, 
clear, acid, sp. gr. 1030, containing a trace of albumen, 
1*6 per cent, of sugar, "95 per cent, of urea; chlorides 
diminished ; no trace of indoxyl ; a deep vinous red reac- 
tion with ferric chloride. 

The total quantity of urine passed in the twenty-four 
hours, from 5 p.m., October 19th, to 5 p.m., October 20th, 
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was 160 ounces. The temperature on the evening of the 
19th was 100° Fahrenheit, but fell gradually, being 98° 
on the morning of the 20th, and 97° at 7 p.m., four 
hours before his death. 

Autopsy. — The jpost mortem examination was performed 
by Dr. Windle, on October 21st, fifteen hours after death. 

External Ajjpearances. — The body was that of a young 
male, somewhat emaciated ; cadaveric rigidity and hypo- 
static congestion were well marked. 

The Spinal Cord presented no abnormal naked eye ap- 
pearance. 

Head. — ^The cranial bones were very thin ; the dura 
mater was extremely adherent ; there was no clot in the 
superior longitudinal sinus. There was increase of the 
Pacchionian bodies on the arachnoid along the longi- 
tudinal fissure. The brain substance was firm, slightly 
hyperfemic throughout, with numerous puncta cruenta ; 
a small amount of reddish serum in the lateral ventricles. 

Thorax. — The cavities of the heart contained some dark 
fluid blood, and a very few soft clots ; the valves were 
normal ; the heart substance was rather pale. The lungs, 
when squeezed, emitted a peculiar sour acetone-like 
odour, which was also observed on section of them. 
Their substance was slightly hyperaemic, but otherwise 
normal. 

Abdomen. — The stomach and intestines were much dis- 
tended. There was no unusual smell detected on opening 
this cavity. The diaphragmatic concavity reached as high 
as the upper edge of the fifth rib. The liver was slightly 
enlarged, and on section pale in colour. The gall bladder 
was almost empty and collapsed. The bile ducts were 
pervious. The spleen was small and soft. The kidneys 
were rather large, their capsules stripped readily ; sub- 
stance pale. The supra-renal capsules were normal. The 
pancreas was small and shrunken in appearance. The 
stomach was full of pultaceous food ; its mucous surface 
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shewed patches of hyperaemia. The intestines were 
loaded with faeces, the sigmoid flexure and rectum being 
stuffed full of hard grey masses, quite uncoloured by bile. 
The small intestine was full of pale yellow soft faeces. 
There was a large mass of taenia in the colon. The 
solar plexus and cervical sympathetic ganglia appeared 
normal. The blood nowhere presented any abnormal 
appearance. 

On microscopical examination the liver, spleen, kid- 
neys, and lungs were quite normal. There were no fat 
embola or any traces of fat in the vessels of the lungs and 
kidneys, or in the renal tubules. The medulla was also 
normal, though the perivascular spaces were slightly en- 
larged. The cells of the pancreas were badly defined, 
and their contents cloudy. The sympathetic ganglia 
were unfortunately lost. 

Dr. Norris, who examined the blood, reported that the 
leucocytes were peculiarly large, and the red corpuscles 
and granular matter slightly in excess, but there was no 
excess of fat. 

The clinical phenomena presented by this case are of 
great interest. In the first place, the diabetes was ap- 
parently produced by nervous shock, the profound grief 
induced by the death of a near relative, a fact which is 
in accordance with many previous observations, and 
which goes with them to support the view of the purely 
nervous origin of the disease. Secondly, the course of 
the disorder was remarkably acute and rapid. Thirdly, 
we were able to trace the development of the whole of 
the terminal symptoms, and to foresee their approach by 
the use of the ferric chloride test. 

In considering the predisposing causes of this special 
termination of diabetes, we must place first the age of 
the patient, and the acuteness of the disease. The im- 
portant fact that it is in young persons and in acute cases, 
that diabetic coma is mostly liable to supervene is now 
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well established, and is supported by the statistics of 
Guy's Hospital, adduced by Taylor. 

In more immediate and direct relation to the actual 
attack was the constipation, which the ^osi mortem exam- 
ination proved to have been much greater than I had 
supposed from the statement of the patient that his 
bowels had been opened every other day. I was fully 
aware of the sinister influence of this condition, and it 
was in the hope of removing it, and averting the danger 
which I apprehended, that the compound jalap powder 
was ordered, but unfortunately without effect. 

Besides constipation, nervous shock, sudden or pro- 
longed muscular exertion, cold, and the fatigue of 
travelling, have been recorded as predisposing factors, 
but none of these were present in this case. The patient 
lived in the town, he had only a short distance to come 
to the hospital, and there is no reason to believe that that 
circumstance in itself disturbed him at all. 

Among the earliest of the premonitory signs was the 
alteration of the respiration : in the morning note we 
find that the breathing was " deeper than in health." 

Throughout the report of the clinical symptoms we 
have repeatedly the note, " no cyanosis," and until just 
before death, when according to the nurse he turned 
" bluish," there is not the slightest evidence of any 
alteration in the function of blood aeration. Un- 
doubtedly cyanosis has been described in other cases, 
but as it is not constant, when present it is j)robably due 
to some complication. Its absence indicates that the 
dyspnoea is purely nervous in origin, and the result of 
stimulation of the respiratory centre, rather than of any 
local change in the lungs, and affords an argument 
against the theory of Sanders and Hamilton that the 
dyspnoea is due to interference with the circulation 
through the lungs, by fat embolism of the pulmonary 
capillaries. 
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Thep?fZse at the morning visit was 112, and soon rose 
to be extremely rapid and feeble ; this symptom is 
regarded by Lepine as being of great value as an early 
indication of the onset. 

Ahdoviinal pai7i was complained of first at 3 p.m., and 
may have been partly the effect of the pm-gative. It is, 
however, known to be a very constant and early sign 
in these cases. 

Broicsmess was first noticed at 5.30 p.m., and by 7 
o'clock he was quite comatose. 

Death was preceded by convulsions. Senator speaks 
of twitchings as sometimes supervening, but in another 
case under my care as in this, actual convulsions 
occurred. Convulsions have also been observed by 
Minot and by Buhl. Cyr considers that the absence of 
convulsions affords a diagnostic distinction between this 
form of coma and that from uraemia, but this, it is 
obvious, cannot be maintained. 

Among the premonitory signs presented by this case, 
and which I regard as of great value, were the gradual 
fall in the sp. gr. and quantity of the urine, and con- 
sequent diminution of the amount of sugar excreted, 
which was far too great to be accounted for by the 
change of diet. In the last sample of urine examined 
the quantity of sugar was only about seven grains to 
the ounce, an amount which must have been greatly 
surpassed in the previous day, when the sp. gr. was ten 
degrees higher. A sample of the urine, some days old, 
was sent to Prof. Tilden, F.K.S., at Mason's College, to 
be distilled for acetone, but he reported that none was 
to be found. 

The percentage of urea in the last urine was low, being 
under one per cent., but considering the large quantity of 
urine passed, the total amount excreted during the final 
twenty-four hours of life must have been quite seven 
hundred grains. This disposes of the objection that the 
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toxic phenomena were due to non-elimination of urea. 
No urine was passed after 6 p.m., but this coincided with 
the supervention of the coma. Ebstein's suggestion that 
necrosis of the renal epithelium causes the retention of 
sugar and urea in the blood is, moreover, opposed in this 
case, by the negative results of the microscopical exam- 
ination of the kidneys. 

This case illustrates very strikingly the prognostic use 
that may be made of the ferric chloride reaction, for 
although it is not uncommonly found in diabetes without 
being followed by coma, and is often present in the urine 
of other diseases, yet its sudden appearance in the urine, 
especially in young subjects and in acute cases of diabetes, 
should be regarded as a sign of grave moment, and 
should direct attention to the state of the bowels, the 
respiration, the pulse, and the other prodromata which 
have been described. 

In the third group, there is no dyspnoea, the symptoms 
more closely resemble intoxication, but the breath has 
the characteristic smell, and coma is present. This 
third group is relatively rare ; it is characterised by the 
absence of the peculiar dyspnoea. I have never met with 
an example of it. Frerichs records three cases, and I 
think the case of diabetic coma reported by Prescott 
Eoberts was of this kind ; but his account is very brief. 

In all these forms the temperature as a rule is normal, 
or subnormal, but it may rise to a considerable height. 

Case 32. — Diabetes Mellitiis — deatli from coma with 
JiigJi temperature. 

Sarah L., nineteen, tailoress, was admitted on August 
22nd, 1885, complaining of thirst and of passing a great 
quantity of water. 

Condition on Admission. — She was poorly nourished, 
but her physical signs were normal. The urine was 136 
oz., sp. gr. 1039, acid, clear, a cloud of albumen ; sugar 
7*6 per cent. ; urea 0-65 per cent. ; acetone reaction and 
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ferric chloride reaction both well marked. Temp. OS'S*^, 
Pulse 108, Resp. 24. She was placed on house diet and 
ordered a simple enema. 

Progress of Case. — On the evening of the 23rd she had 
an enema, and felt faint after it. She vomited just before 
midnight, and again at 4 a.m. At 5 o'clock she cried, 
and complained of great pain in the small of her back. 
The matter vomited gave a distinct acetone reaction with 
the nitro-prusside test. Hot fomentations were applied, 
and at 8 a.m. she had a grain of extract of opium, and a 
second was given at 10 o'clock. At the visit at 10 a.m. 
she was still complaining of the pain ; her respiration 
was panting, 32 ; pulse 132 ; temp. OS'S*^ ; bowels had 
been moved freely ; tongue red and dry. She had passed 
no water since 4 a.m., so at 11 a catheter was introduced 
and 10 oz. of urine drawn off, which was pale, clear, sp. 
gr. 1040, acid, with a cloud of albumen, sugar 5*9 per 
cent., urea 0 9 per cent., acetone and ferric chloride reac- 
tions well marked. She was becoming unconscious, and 
by 11.30 was lying on her back comatose, with contracted 
pupils. At 11.30 thirty-six oz. of sulphate of soda solu- 
tion were injected into the veins. She improved during 
the operation, the pulse became stronger, she was less 
drowsy,and she complained of the tightness of the band- 
age which was afterwards applied to her arm. At 2 p.m. 
she could not swallow, so three-quarters of a pint of water 
were administered by the bowel. At 3.30 the pulse was 
165, very feeble, eyes turned up, respiration sighing. At 
4 p.m. a second enema of about a pint of acidulated water 
was given. The pulse improved a little and respiration 
was quieter. At 5.30 16 oz. of urine were drawn off, 
which did not differ materially, except that it was of 
sp. gr. 1031 and contained only 4 per cent, of sugar and 
0*3 per cent, of urea. An enema of acidulated water was 
given every hour ; but at 7.30 p.m. the noisy deep 
breathing began again, and the enematawere discontinued 
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as they were not retained. At 7 p.m. the temp, was 
103", and at 9 p.m. it had risen to 103-5". Resp. 22 ; 
Pulse 169. No other change took place. She died quietly, 
without any convulsion, at 11.10 p.m. 

At the autopsy the body was covered with a thick layer 
of fat. There was no peculiar smell on opening the body. 
The blood appeared normal. All the internal organs were 
congested but healthy, though the brain presented some 
excess of cerebro-spinal fluid. 

Diagnosis. — I do not think anyone can find a difficulty 
in diagnosing this condition, when he has once grasped 
its salient features. The peculiar dyspnoea, which is so 
characteristic, at once arrests attention. This is regarded 
by Senator as a pathognomonic symptom, and our present 
knowledge justifies his view. But it is not so easy, and, 
if possible it is of greater practical importance to 
recognise those prodromata, which foreshadow the ap- 
proach of these formidable and almost invariably fatal 
symptoms. 

The statistics of Guy's and the London Hospital, 
shew very clearly the greater frequency of this mode 
of termination of diabetes in young persons, so that 
youth 2)er se appears to be a predisposing cause. Sex 
has no special influence that has been yet made out, 
nor does such an influence seem probable. Condition 
of life also appears unimportant. 

Constipation has been a marked feature in several 
of my cases, and, as proved by the post mortem examina- 
tion of the intestines, has existed to a far greater extent 
than had been suspected during life, so that T rate it 
highly in the list of predisposing causes. That the 
intestines are the seat of numerous fermentative and 
putrefactive processes is now well known, and it is easy 
to understand that constipation acts unfavourably in two 
ways : 1, by diminishing elimination of effete matter by 
one of its ordinary and most important channels, and 2, 
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by affording time for the development of fermentative 
processes giving rise to the formation of toxic substances 
which may be absorbed into the blood. 

Among the predisposing causes we may include a great 
increase of the acids of the blood., Minkowski's case, 
and another of the same kind, in which large quantities 
of acid were present in the urine, died of coma, so that 
we have in this an indication which may serve as a 
warning. 

The determining causes are very numerous. Almost 
anything which is capable of producing a depressing 
influence, exertion, great emotion, anger, excitement, 
fear, fatigue, a local affection such as a strangulated her- 
nia (Dixon Mann), a carbuncle or dental abscess, may act 
as the immediate agent in bringing about this train of 
symptoms. 

It has been suggested that sudden change from ordinary 
diet to richly albuminous food may sometimes act as a, 
determining factor in the production of this condition. 
I think the possibility of such an influence must be 
admitted, yet no such factor has been present in most 
of the cases which have come under my notice, and in 
one instance the use of an exclusive diet of skim milk 
seemed to be the immediate cause of the breakdown. 

In the case of F. E. W., I have no doubt that the 
visit he made to his mother led to his death, by causing 
fatigue. 

It is only too true that the life of a diabetic hangs by a 
thread, and we cannot be too careful or too persistent in 
our warnings. Above all we should never allow cases of 
advanced diabetes to travel ; too many of those who go to 
Vichy and other resorts in the hope of finding a cure, 
die very soon after their arrival. This fact was insisted 
on by Prout, and is well illustrated by examples related 
by the physicians at the French and German Spas 
frequented by diabetics. 

11 
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The first warning of the supervention of these symp- 
toms has been, in two cases of my own, the discovery 
of a very marked ferric chloride reaction in the urine. 
In the case of F. E. W., it is very remarkable that this 
reaction, which had been repeatedly but not regularly 
looked for, was never noted till just before his death. 
I think, therefore, that restricting this statement to 
cases of diabetes, the' sudden occurrence of this reaction 
should always serve as a warning. Stadelmann attaches 
much importance to the increase of the ammonia in the 
urine. 

Eapid di ;appearance of sugar from the urine has been 
stated by some writers to have preceded the attack, but 
this is exceptional, as is also any marked alteration in the 
quantity of urine. Of more certain value than an}^ of 
the foregoing is epigastric pain. This often precedes by 
some hours any other symptom. Next to this, in chrono- 
logical order, is rapidity and feebleness of the pxdse. But 
most significant of all i^the altered respiration. Inspira- 
tion and expiration become prolonged, and the respiratory 
rhythm is quickened, but air enters freely into the chest ; 
the lips and cheeks retain their former colour. Sooner or 
later the patient becomes droirsy, but it is easy to awaken 
him from this somnolent state. Convulsions may 
appear, usually towards the termination of the case; 
and before death cyanosis is often present, rather, I 
suspect, from failure of the circulation than from any 
difficulty in the oxygenation of the blood in the lungs. 

A very striking symptom, when present, is the peculiar 
odour of the breath ; but this is so far from being a constant 
phenomenon that Kiissmaul does not mention it in his 
description, and I believe it to be present only in a 
minority of cases. It has been described in very varying 
ways as sour, like vinegar, sour beer, acetone ; and sireet, 
like apples, or hay. It can hardly be that these different 
odours depend on the same substance. 
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Prognosis. — The prognosis of these cases is most grave, 
but although the serious disorders so generally present 
almost preclude recovery, it is right to remember that two 
cases have been recorded in which death did not take 
place (Quincke, Gamgee). 

The two following cases shew that epigastric pain, 
drowsiness, and even sighing breathing, are not neces- 
sarily followed by fatal coma. 

Case 33. — Diabetes Mellitiis — pohjuria — thirst — irasting 
— temporary attacks of droicsiness — early loss of sexual 
desire — urethral pain — no benefit from treatment — dis- 
charged at own request — deatli soon after. 

Charles S., thirty-six, chaser, was admitted into the 
General Hospital on December 12th, 1889, complaining 
of polyuria, thirst, loss of flesh, and pains in the back and 
thighs. These symptoms began twenty-five weeks ago with 
frequency of micturition, followed in a week or two by 
pains between the shoulders, for which he consulted a 
doctor, who told him he had diabetes, and put him on a 
diet under which the quantity of his water became less, 
the frequency of micturition was diminished, and the pain 
in the back disappeared. In fact, he was so much better 
he was allowed to take bread and potatoes ; but this was 
only for one day, as the doctor stopped them again. 
Latterly he had begun to get very low ; his urine had in- 
creased again in quantity. He left off work and seemed 
to improve, but again became worse. On October 21st 
he consulted me, and for the next month improved, 
gaining weight and passing less water ; but he relapsed, 
and continued to get worse until admission. In the course 
of his illness he had several attacks of drowsiness, which 
passed off in two or three days. Sexual power disap- 
peared very early, but returned for a short time at the end 
of six weeks. 

Previous History.— He attended the Queen's Hospital 
when eleven years of age with a cough, and at twenty- 
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eight he had a quinsy. He also had small-pox and 
measles when a child. He could remember no accidents, 
or injuries. 

State on Admission. — He was a well-developed but spare 
man, with some varicose veins in his legs. No jaundice 
or oedema, or skin eruptions. Complained of lumbar pain 
on admission, which disappeared after twenty-four hours' 
rest in bed. Skin dry, weight 8st. 3 lbs. 

Alimentary System. — Lips dry, with teeth decayed, 
tongue moist and pale. Appetite good but not exces- 
sive, thirst great. Mouth dry and sour in the morning. 
No pain or tenderness in abdomen. Liver dulness in 
V.M.L. 2i inches. 

Circulatory System. — Heart's area not increased; apex 
beat in fifth I.S., internal to V.M.L. Heart-sounds weak 
but clear. Pulse fairly strong and regular. 

Respiratory System . — Eespiratory muscles wasted, shew- 
ing fibrillary contraction when tapped. Movements nor- 
mal. No cough. Physical signs normal. 

Genito-urinary System. — Sexual desire absent ; no irri- 
tation of genitals. Urinated once every hour and a half, 
with sharp pain in the middle of urethra, which lasted 
about three minutes. Stream good but twisted. No. 
history of gonorrhoea ; no difficulty in passing water. 
Urine 188 oz., acid, straw colour; urea 1"27 per cent., 
no albumen ; sugar 4*7 per cent. ; acetone present. 

Nervous System. — Aching pain in thighs, worse in bed. 
Eyesight and hearing good. Sleep unimpaired. 

Treatment. — Diet : meat, fish, fowl, green vegetables, l^- 
pints of milk, 1 pint of beef tea. Medicine: Ext. Jam- 
holance liq. (Christy) 5ij. ; tr.opii m.xv. ; aquam ad. 3j. ; 
thrice daily, with ext. cascarcB liq. 5ss. ; glycerini 5ss. ; 
aquam ad. Bj. ; at bedtime as an aperient. 

Dec. 16th. Complained of pain in epigastrium and. 
bitter taste in mouth, with drowsiness. 

17th. Drowsiness, pain, etc., had gone. 
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20th. Pain at epigastrium returned. The pain on 
micturition had disappeared since admission. 

Ordered, Tr. opii TT|.xv. ; sodii salicylatis gr. xv. ; inf. 
calumhce 1}. ; thrice daily. 

31st. He went home at his own request, and we heard 
that he died very soon after. 

The following table shews the effect of treatment. 

Date. Urine. Sp. Gr. Urea. Sugar. Wt. of Patient, 

Dec. 13tli. 188 oz. 1032 1-27 p.c. 4*7 p.c. Bst. 21bs. 

„ 16tli. 136 oz. 1030 1-5 p.c. 4-0 p.c. 

„ 19th. 160 oz. 1028 1-1 p.c. 3-7 p.c. Bst. l^lbs. 

„ 25th. 168 oz. 1035 1-1 p.c. 5-5 p.c. 8st.2Xlbs. 

Case 34. — Diabetes MelUtus — polyuria — thii'st — wasting 
— threatoiiufi coma averted by spontaneous diarrhcea. 

William S., aged twenty-one, engine cleaner, was ad- 
mitted into hospital on March 27th, 1887, complaining 
of thirst, loss of flesh, and polyuria. 

History. — His illness began six weeks before with 
thirst. He had a " low fever " three years ago, and for- 
merly suffered from some kind of urticaria when working 
as a brass filer. He had always been temperate, and 
had a comfortable home. Father and mother and all 
his brothers and sisters alive and well ; no history of 
diabetes in his family. 

Condition on Admission. — He was rather deaf, especi- 
ally in the left ear. He was wasted, and looked ill. 
Except some dulness and deficient breathing at the left 
apex iDOsteriorly, the physical signs were normal. Urine 
250 oz., sp. gr. 1037, acid, pale straw colour, no deposit, 
0*8 per cent, of urea, 6*2 per cent, of sugar, a faint trace 
of albumen, a few squamous epithelial cells and crystals 
of oxalate of lime. 

Progress of Case. — On March 31st he was dieted and 
treated with alkalies. His urine fell to half the quantity. 

On April 3rd he complained of pains in head and ab- 
domen, seemed drowsy, and had sighing breathing. His 
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l)owels, which had been acting once daily, were moved 
spontaneously four times, and the condition passed off. 

He left at his own request on April 18th, and we heard 
in July that he had died. 

Treatment. — Prevention is proverbially better than 
cure, but I need not repeat what has been already said 
respecting the predisposing and exciting causes, and will 
assume that all possible means will be taken to guard 
against them. In addition, two plans of treatment by 
drugs suggest themselves as theoretical prophylactic 
measures. The first is to check the fermentative pro- 
cesses by means of antiseptic or antizymotic drugs. For 
this purpose Foster recommended thymol, but I am not 
aware- that he has ever given it a trial. Salicylate of 
soda has been used very extensively in diabetes, but in 
spite of it these symptoms have supervened. Never- 
theless, in selecting new remedies we should bear in mind 
that this action of the salicylate is one among other 
reasons for its employment. 

The other plan is the use of alkalies. This mode of 
treatment has received the sanction of the highest 
authorities, yet it is at present in some danger of falling 
into disfavour. A high degree of acidity of the urine 
should be regarded as an indication for its use, Vichy 
water being as good as any other mode of administration. 

Is there any remedy which can arrest the attack, when 
it has commenced ? 

Frerichs regards all therapeutic measures hitherto 
suggested as useless. Injections of ether, camphor, and 
similar stimulants have been tried without advantage. 

Klissmaul tried transfusion of blood with only tem- 
porary results, and inhalation of oxygen was also without 
effect. Bence Jones employed peroxide of hydrogen and 
stimulants with no better result. Hilton Fagge and Taylor 
have injected a weak solution of phosphate of soda and 
sodium chloride into the veins, in one case with benefit for 
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some hours, but after a dose of codeia the coma returned 
and proved fatal. In another case no result followed. 

Eest in bed should always be insisted on when any 
threatening symptoms appear. In the early stages I 
would recommend energetic means to obtain an evacu- 
ation of the bowels, combined with the administration 
of stimulants and alkalies by the rectum. Should these 
fail, we may always try the effect of intra-venous injection 
of a saline solution. 

These three cases shew the results of the use of various 
remedies, intra-venous injections and intra-peritoneal 
injections of saline solutions, hypodermic injections of 
strychnine, inhalations of oxygen, etc. 

Case 35. — Diabetes Mellitns — polyuria — thirst — emaci- 
ation — rheumatic antecedents — unfavourahle effect of skim 
milk — death hy coma — use of strychnine. 

Arthur P., forty-three, nailer, was admitted into the 
General Hospital on October 20th, 1886, complaining of 
thirst, weakness, and of passing a large quantity of water 
— he thought as much as six or seven quarts a day. 

History. — His illness began six months ago with pains 
in his legs, which his doctor called rheumatism. A 
month later it was discovered that he had diabetes, but no 
change was made in his diet. He continued to get worse ; 
and having been to Ehyl without benefit he came to the 
hospital. His previous health had been good, except for 
rheumatic pains in his hands. His father and mother 
were alive, as well as all his brothers and sisters, and, 
except that his mother suffered from rheumatism, no 
pathological incident could be discovered. 

Condition on Admission. — He was a small, emaciated 
man ; height 5 ft. 3 in. ; weight 8 st. ilh. He used to 
weigh 10 St. Temp. 98^ ; Pulse 72 ; Eesp. 14. Teeth 
irregular and decayed, tongue red and beefy, flatulent 
eructations after food, bowels regular, liver and spleen 
normal. Compkins of giddiness, and is short of breath 
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on exertion. Heart's sounds normal ; no cough ; some 
impaired resonance, harsh breathing, prolonged expira- 
tion, and slight crepitation at the right apex. Urine 264 
oz., sp. gr. 1035, acid, clear, urea 0*7 per cent., very faint 
cloud of albumen, sugar 6'9 per cent. 

Progress of Case. — On Oct. 22nd he was put on six 
pints of skim milk daily. 

Oct. 23rd. He grumbled about his diet. 

Oct. 24th. Complained of feeling low ; bowels open ; 
tongue still raw and beefy. Urine 216 oz., sp. gr. 1033, 
acid, pale straw colour, white flocculent deposit, urea 0'9 
per cent., a cloud of albumen, sugar 6*25 per cent., a trace 
of blood, and a few red and white blood corpuscles seen 
with the microscope. At 7.30 p.m. he complained again 
of feeling low, and of a pain in his bowels which he 
attributed to the milk. 

Oct. 25th. In the morning he made the same com- 
plaint, and said he was cold. His pulse was feeble, and 
his tongue dry, brown, and cracked. At 10 a.m. he was 
drowsy, and his respiration was rather deep. At 11.30 
a.m. Pulse 160 ; Eesp. 20 ; there was pain in the stomach 
and bowels ; no urine passed since 8 a.m. He was or- 
dered an enema to empty the bowels, a bottle of Vichy 
water to be taken with lemon juice in the course of the 
day, an alkaline injection (Sodii hicarh. ad. aq, Oss.) 
to be given by the bowel as soon as the rectum had been 
cleared out, and the following mixture every hour: IjL. 
Etheris srdpliuris n\xx ; Potassii hicarhojiatis gr.x ; Aquam 
ad. Bi., M. In the course of the day the rectum was well 
cleared out and scybalse removed, but he got worse, and at 
8.45 p.m. I saw him again. Temp. 99 ; Eesp. 24. He lay 
apparently asleep, but could not be roused. His breathing 
was very deep, but there was no special odour about him. 
His urine gave a well-marked acetone reaction. He was 
ordered liq. strychninfe nt v. sid) cute every fifteen min- 
utes until muscular twitchings were produced. After 
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three injections he spoke and drank some Vichy water. 
At 9.25 he had another alkaHne enema, containing one 
ounce of bicarbonate of soda. After this the strychnine 
injections were given irregularly at 10.10, 10.40,11.10, 
11.55, 1.50 a.m., and then not till 9 a.m. 

26th. At 9.30 a.m. I saw him again. No physiological 
symptoms had been produced by the strychnine, so ten 
minims were ordered to be injected every half-hour. 
Pulse 128 ; Eesp. 26 ; Temp. 99. He was decidedly bet- 
tar, answered when spoken to, took beef tea very well. 
The knee jerks were absent. The strychnine was again 
neglected ; after I left it was given only every hour. His 
temperature had begun to rise. At 11.30 it was 102" ; 
at 12.30, 103*^ ; by 2 p.m. he was comatose again. Three 
ounces of urine were drawn off from his bladder ; it was 
acid, sp. gr. 1023, and free from albumen and sugar. At 
5 p.m. his temperature was 105°, and at 6 p.m. reached 
106°. At 6.30 he was i^lainly dying; the face was a 
little drawn to the left, and the right pupil was larger 
than the left. He died at 6.40 p.m. without any other 
change taking place. 

Autopsy. — A spare subject, somewhat emaciated, faint 
sweetish ethereal odour emanating from cadaver, p.m. 
rigidity slight, hypostasis chiefly posterior. 

Brain Membranes . — Excess of serous fluid in subarach- 
noid space and in ventricles; arachnoid very (edematous, 
cerebral convolutions well defined, no change to naked 
eye. 

The corpora striata and optic thalami shewed no 
change in section except the 'pin holes' described by 
Dickinson ; these were certainly evident and scattered 
chiefly in the white substance of the internal and external 
capsule. Medulla : no change recognisable by naked 
eye ; it was kept for microscopic investigation. Pons 
normal. 

Heart. — 8 oz., normal. 
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Lungs. — Left upper lobe solid with caseous pneumonia; 
the interlobular peribronchial librous connective tissue 
was likewise thickened. Pleura over upper lobe thickened 
and adherent ; lower lobe congested and oedematous. 
RigJit Lung : one or two small foci of caseous pneumonia 
at apex. 

Liver. — 59 oz., surface of a dark reddish brown colour. 
Section: the organ was generally hyperaemic, of a dark red 
colour, but scattered here and there in an irregular fash- 
ion were small yellowish patches corresponding to two or 
more lobules, where the liver cells microscopically were 
very fatty. 

Kidneys.-— 10 oz., capsules stripped easily, both very 
dark from hypereemia, the streaky and punctiform dis- 
tribution of which was very obvious ; the glomeruli 
appeared as minute red points, slightly elevated above 
the surface; the medullary cones were of deeper hue. 

There was a faint sweetish ethereal odour emanating 
from the viscera. 

No mention of the condition of the pancreas or semi- 
lunar ganglia. 

Case 36. — Diabetes Mellitus — thirst — polyuria — wasting 
— -family liistory of plithisis — acetonuria — coma — failure 
of strychnine injections — oxygen inhalations — and intra- 
peritoneal alkaline injections — death . 

Mary Ann M., aged thirty, screw-maker, was admitted 
into the General Hospital on September 10th, 1889, com- 
plaining of great and increasing weakness, excessive 
thirst, and increased secretion of urine. These symptoms 
came on gradually four years ago, accompanied by low 
feelings, fainting fits, sickness, and shortness of breatb. 
Her hunger was at that time so great that she could not 
get enough to satisfy herself, and she began to lose flesh, 
to sweat a great deal at night, and to suffer from a 
troublesome itching of the skin, which was worse at night. 
During the whole time her bowels had been very consti- 
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pated, liaving been open only once or twice a week. 
Micturition had been very frequent and attended by 
smarting. For the last month there had been some pain 
and discomfort after food ; and her ankles had got swollen 
after she had been standing. Three days before admis- 
sion she had felt so low that she had gone to bed, and 
had remained there ever since. 

FamUij History. — Father alive, but suffering from 
phthisis. Mother and seven brothers alive and well. 
Seven other children died young. Patient had been 
married ten years, but had had no children. 

Previous History. — Could remember no other illness. 

State on Admission. — Patient was rather a spare wo- 
man with a flushed face. Temp. 99*5'^ ; Pulse 88. 
Weighed 7 st. 5 lbs. ; former weight 11 st. 4 lbs. There 
was a peculiar sweet smell emanating from her. 

Aliinentari/ System. — Teeth decayed posteriorly ; gums 
bled readily ; subject to toothache ; teeth were loose, 
but had got firmer ; a nasty taste in the mouth, worse 
in the morning ; mouth dry ; great thirst ; appetite vo- 
racious. Tongue large, dry, cracked transversely, and 
covered with thin dirty fur on dorsum. Some pain and 
discomfort after food. Stomach dilated, reaching nearly 
to umbilicus, with splashing sound on palpation. Liver 
dulness 4 inches in V. M. L. Splenic dulness not in- 
creased. 

Circulatory Systeni. — No pain or palpitation ; some 
dyspnoea. Area of cardiac dulness not increased ; apex 
beat in 4th I. S., inside the V.M.L. Sounds clear; pul- 
monary second accentuated. Pulse 96, not easil}^ com- 
pressible. 

Respiratory System. — No cough, pain, or dyspnoea; 
percussion note deficient in resonance at right base. 

Urinary system. — Urine 90 oz., sp. gr. 1034, acid, pale 
amber ; urea 1*1 per cent., a very faint haze of albumen : 
sugar 5 '4 per cent. 
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Treatment. — Diet : Mutton, meat jelly, milk two pints, 
cold meat two portions, Vichy water with lemon juice. 
Medicine : Extracti helladonim gr. ^ ; cxtracti aloes gr. iij 
emnymini gr. j. ; in pill at bedtime. 

July 15th. Complained of feeling very sick ; ordered 
an enema, which brought away a motion containing a lot 
of hard lumps. Urine 1025, highly acid ; contained a 
haze of albumen, gave a deep Burgundy red coloration 
with ferric chloride, and a moderate rose-violet coloration 
with nitro-prusside of sodium and ammonia. At noon, 
face flushed, epigastric pain, pulse 132, tongue dry, respi- 
ration 24, sighing. Ordered, liquoris stryeltninfe V\y., 
sub cute quartis horis ; and to continue the Vichy water 
without the lemon juice. Later in the day her extremi- 
ties got very cold. 

July 16th. 4 a.m., was conscious. 8.30 a.m., pulse 
scarcely perceptible ; hands not cold ; unconscious ; 
passed water in bed. Eespirations irregular, but not 
Cheyne- Stokes' type. Pulse 128; Eesp., 32. 10 a.m. 
extremities cold. 10.30, passing plenty of water in bed ; 
swallowing difficult. Strychnine to be injected every 
half-hour. This was done regularly until 4.35 p.m, in- 
clusive, except at 3.30, 11.30. Oxygen was administered 
by means of a nitrous oxide gas apparatus. During the 
inhalation the pulse became weaker. The whole of the 
oxygen contained in a cylinder was given, but without 
the slightest benefit. 3.30 p.m. A solution of bicarbon- 
ate of soda (2 oz. of the salt dissolved in 2 pints of water 
at 100° F.) was slowly introduced into the peritoneal 
cavity. 4.15 p.m. No result had followed the first in- 
jection, so two pints more were introduced. The patient 
seemed better. She took some milk and beef tea ; and 
just as there seemed a ray of hope that at least tempo- 
rary improvement had been secured, she quite suddenly 
looked worse, there was a slight spasm of muscles of the 
face and left arm, and she died in spite of the prompt 
injection of a syringeful of ether. 
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Autopsy. — A spare but fairly nourished woman. Ab- 
domen distended, and on opening it a large quantity of 
yellowish tinged fluid escaped. The retro-peritoneal 
cellular tissue was much infiltrated with fluid, also the 
deep fascia and inter-muscular connective tissue of the 
lower part of right side of thorax. 

Brain. — 46 oz., anaemic, nothing abnormal recognised 
with naked eye. Pons and medulla preserved. 

Heart. — 84 oz., L.V. was firmly contracted and appeared 
thicker than normally, measuring nearly inch. No 
valve lesions, heart otherwise quite healthy. 

Lungs. — 2 lbs., both congested ; hypostasis of the bases. 

Liver. — 65 oz., much engorged with blood. Veins di- 
lated. Colour of parenchyma a dark reddish brown, 
but mottled here and there with yellowish patches. 

Kidneys. — 15 oz., large, capsules tense, shghtly sticky. 
On section both looked fatty. Cortex increased and va- 
riegated by deep red strife alternating with an opaque 
yellowish grey labyrinth, both considerably congested. 

Pancreas 2| oz. small, gland substance looks shrunken, 
consistence generally tough and fibroid, cuts with percep- 
tible resistance to knife's edge. 

Semilunar r/rtn/jZ/a.— Looked small, weighed together 57 
grains. 

Stomach. — Much distended, partly with a dark brown 
grumous fluid ; mucous membrane pale but remarkably 
mammillated. 

Case ^1.— Diabetes Mellitus— thirst— h unger—icastimi— 
jjplyuiia— heredity— vertigo— diarrhaa—acetonuria— sick- 
ness coma — no ferric chloride reaction — death — autopsy. 

Ameha P., aged thirty-seven, domestic servant, was 
admitted into the General Hospital October 23rd, 1889, 
complaining of hunger, thirst, wasting, and polyuria. 
These symptoms had existed for ten months. 

Previous History.—She could remember no previous 
illness or injury ; her health had been good, but she was. 
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subject to frontal headaches. Six years ago she had an 
"abscess" over the left eye, and the pain had been worse 
in that spot ever since. She had worn spectacles since she 
was twelve years of age, and had supported herself since 
she was thirteen. The work had been hard, and she had 
had a good deal of worry, but had always plenty to eat. 
She had been accustomed to take very little beer, about 
one glass for supper. 

Family History. — Father died of bronchitis aged fifty- 
three. Mother died of diabetes aged thirty- seven ; in the 
latter part of her illness she had many " fits." One 
brother died in the General Hospital after an accident ; 
two others were living in good health. She did not 
know of any insanity or phthisis or any other case of dia- 
betes in the famil3^ 

State on Admission. — A small slightly developed woman. 
Weighed 6 st. 10 lbs., but used to weigh 8 stone or more. 
She looked wasted. Her face was a peculiar brownish 
yellow colour, which she said was a recent change ; her 
cheeks were flushed and her lips red. Eleven days before 
admission she had a fit of giddiness in which she fell down 
and abraded the skin on the bridge of her nose. She 
believed that she lost consciousness completely. Temp. 
97°, Pulse 84, Kesp. 18. 

Alimentary System. — She was very hungry, craving food 
every two hours, and her thirst was also great. Bowels 
regular. Tongue pretty clean, furrowed, dry. Teeth de- 
fective, decaying. Flatulence after eating, but no pain 
or tenderness. She had had one or two severe attacks of 
diarrhoea. Abdomen not distended. Liver dulness in 
"V. M. L. 8;^ inches. Splenic dulness in M. A. L. 1^ inches. 

Circulatory System. — Heart's area not increased. Apex 
in 4th I. S. in V. M. L. Sounds normal. Pulse 84, 
regular, small and soft. 

Respiratory System. — Chest movements normal, no 
cough. Percussion and breath sounds normal. 
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Genito- urinary System . — She had not menstruated since 
November (12 months) ; no vagmal discharge. Frequent 
micturition. Urine 244 oz,, sp. gr. 1035, acid, pale 
yellow ; urea 0*8 per cent., no albumen ; sugar 5*7 per 
cent., acetone present, no deposit. 

Treatment. — Diet : meat, beef jelly, fish, chicken, 
two eggs, no bread or vegetables, toast-water, Vichy 
water and lemon juice. Medicine : Ex. Opii gr. j. ; twice 
daily. 

Progress of Case. — Oct. 26th. Between 3 and 4 a.m. 
she had a severe attack of diarrhoea, followed by a feeling 
of sickness, and was drowsy and heavy all day. Com- 
plained of feeling hot and feverish, but temperature was 
98-5^. 

Oct. 27th. Complained of sickness and a sinking feel- 
ing ; ordered half a pint of milk, an effervescing mixture, 
and some gluten bread. 

Oct. 28th. She would not eat the meat alone, so was 
allowed green vegetables, and as no gluten bread had 
arrived, two small slices of toast were allowed. 

Oct. 29th. Sick again in the morning. Ecspiration 
sighing at times towards evening. 

Oct. 30th. Was restless and moaning all night. 
Between twelve and one she was delirious, screaming 
and trying to get out of bed. Eespiration was sighing, 
20. Pulse 96. Hands and feet cold ; not conscious. No 
water had been passed since 9 p.m. 11 a.m. she was 
lying quietly, respiration sighing, face pale, extremities 
cold ; no peculiar odour of breath. Urine, drawn off by 
catheter, 7 oz., pale greenish, clear, acid, sp. gr. 1017, a 
cloud of albumen, loaded with sugar, faint acetone reaction 
with nitro-prusside of sodium, no reaction with ferric 
chloride. 11.45 almost pulseless ; a syringeful of ether 
was injected subcutaneously. 12.15 two pints of the fol- 
lowing solution, at the temperature of the body, were 
injected into the peritoneal cavity : — Sodii sidpJtatis ; 
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sodii hicarbonatis act 3].; aqucs hullientis 5 viij. ; solve; 
adde aquae destillatae, Oj. 

This was followed by no improvement, and she died at 
2.15. p.m. the same day. 

Autopsy. — Height, 60 inches ; circumference of chest, 
27 inches ; rigidity well marked ; puncture seen in linea 
alba midway between umbilicus and pubes. 

Thora.r. — Heart 7 oz.; large milk spot over right ven- 
tricle ; much fat over right ventricle externally. Left 
ventricle, heart substance slightly fatty ; mitral valve 
normal ; aortic valve normal and competent, com- 
mencing atheroma at the beginning of the aortic arch. 
.Eight ventricle contained very dark p.m. clot; tricuspid and 
pulmonary valves competent and normal ; auricles nor- 
mal. Left lung: 8oz. ; substance healthy ; no bronchitis ; 
was bound down to chest wall by few adhesions. Eight 
lung : 10 oz. ; normal. 

Abdomen. — Liver : anterior surface adherent to the 
diaphragm. On section, consistence rather tough. Groups- 
of lobules appeared translucent surrounded by yellow 
streaks. Gall-bladder, collapsed ; on squeezing it yellow- 
ish-green bile exuded. Eight kidney : 6 oz. ; capsule 
slightly adherent, taking away a little kidney substance ; 
cortex pale yellow ; interpyramidal cortex the same, 
streaked with translucent yellow lines ; malpighian bodies 
very prominent through the whole cortex, arranged in 
rows ; pyramids lightish red, streaked with yellow. Left 
kidney : 62 oz. ; same condition as right. 

Brain. — 3 lbs. ; subarachnoid fluid over both hemi- 
spheres. Section shewed brain substance slightly conges- 
ted. Eight semilunar ganglion somewhat larger than left. 

Conclusions. — The following conclusions summarise 
briefly the most important facts contained in this long 
chapter : — 

1. Diabetic coma is specially apt to supervene in 
acute cases in young persons. 
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2. Diabetic patients and their friends should be 
warned of the danger of constipation, muscular exertion, 
nervous excitement, and cold, as probably predisposing 
causes of death by coma. 

3. The discovery of the ferric chloride reaction in 
the urine should be taken as a warning against the pre- 
monitory symptoms of coma. 

4. Deep respiration, rapid pulse, and abdominal pain 
are the earliest premonitory signs of this condition. 

5. Cyanosis may be absent in spite of the dyspnoea, 
and may appear only just before death. 

6. Convulsive seizures are not an uncommon occur- 
rence just before death. 

7. The temperature is usually normal or sub-normal, 
but may be considerably raised. 

8. Diabetic coma, with all its classical symptoms, oc- 
curs independently of any excess of fat in the blood, and 
the pathological value of lipsemia, when present, is yet 
undetermined. 

9. The toxgemic theory, e.g., poisoning by acetone or 
some nearly allied substance or substances, affords the 
best explanation of this remarkable group of symptoms. 

10. Eecovery is possible from the prodromal symptoms, 
and even from some degree of drowsiness, but from actual 
coma it is at least very rare. 

11. Great benefit may ensue in the early stages from 
speedy evacuation of the bowels by a brisk purgative. 
Treatment in the later stages seems always unavailing. 
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Chapter VL 

TEEATMENT. 

Before we can estimate properly the effects of any plan 
of treatment, it is above all things essential that we 
should know the natural course of the ailment we are 
about to treat. There is in many diseases a spontaneous 
tendency to cure after the lapse of a certain period of 
time, and in some this tendency affords most providential 
assistance to an otherwise inefficient pharmacopoeia. 
Modern criticism has exposed many of these fallacies. 
No one nowadays regards the crisis in pneumonia as the 
happy outcome of successful treatment. But there is a 
fascination in the belief that we are effecting a cure which 
makes this sort of delusion very hard to get rid of. 

Hence it probably arises that a positive statement, 
though it be the simple assertion of an unknown and 
irresponsible person, is copied and recopied by the medical 
2)ress all over the world, and survives all contemporary 
paragraphs on other subjects, while an account of the 
unsuccessful trial of a well puffed drug falls still-born 
from the press. 

In diabetes there are two well-marked types, which 
differ essentially in their amenability to treatment. Al- 
though this is not by any means a new fact, it has not 
been accepted as widely as it should be. 

The distinction to be drawn is between diabetes in 
people under fort}' -five and in those over that age. This dis- 
crimination is needed, because the diabetes in elderly 
people is frequently curable, and in most cases is con- 
trolled b}^ the careful avoidance of saccharine and starchy 
articles of diet. 

Diet. — The following two cases are examples of the 
control of this form of diabetes by proper diet. 
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Case 38. — Josiah W , fifty-six, a big, stout man, 

came to the out-patient department of the General Hos- 
pital complaining of "sciatica." His right leg was 
swollen and painful. As neuralgic pain in the leg is 
often associated with diabetes, I had his urine examined, 
and it was found to be loaded with sugar. He told us that 
he had suffered much from thirst, had lost weight, and 
was passing a great deal of water. On admission he was 
placed on a strict diabetic diet, with an alkaline mixture 
and imperial drink made with saccharin. The next day 
his urine was free from sugar. On being allowed to 
resume ordinary diet, his urine was found to contain 2*08 
per cent, of sugar ; on restricting his diet again the sugar 
disappeared, but was detected later on, and the cause 
traced to the surreptitious use of bread supplied him by 
a fellow-patient. This was prevented, and his urine re- 
mained free from sugar so long as the diet-regulations 
were enforced. 

Case 39. — Elizabeth G , sixty-five, was admitted for 

pain shooting down the right leg. Her urine was loaded 
with sugar, but on strict diet this entirely disappeared, 
although at first there was a little difficulty owing to the 
fact that she had a packet of sweets in her locker. 

Even in the generally more obstinate type met with in 
younger people proper diet always produces a decided 
effect, and sometimes this is so very marked that no drug- 
treatment can be properly tested until the effect of dietetic 
restrictions has been fairly tried. 

The following case is a very good example of what maj' 
be done by diet alone to reduce the amount of sugar in a 
tolerably mild specimen of the early type, and of the in- 
effectiveness of the arsenifce of bromine treatment. It 
also shews that small doses of cod-liver oil do not cause 
any increase of glycosuria. 

Case 4.0. — George B , edge-tool grinder, aged twenty- 
eight, was admitted into hospital on September 26th, 
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complaining of weakness, thirst, and pain in the left side 
after food. He had had "rheumatism" just after Christ- 
mas, but was not confined to bed, the pain being chiefly 
in the legs and feet. His previous health was good, but 
he used to drink a good deal of beer. He had never met 
with any accident nor had any severe blow anywhere. 
He was a pale, delicate, fairly-nourished man of middle 
height, weighing Sst. 9jlbs. in his clothes. Expression of 
face anxious. Ptosis of the right eyelid, which he said 
had always drooped. Knee-jerk present ; abdomen fiat ; 
bowels confined ; liver and spleen normal ; tongue clean : 
pulse 66, regular ; respirations 24 ; temperature 98"5^ ; 
heart and lungs normal. He was put on ordinary diet and 
passed about 120 oz. of urine daily, sp. gr. 1042, contain- 
ing 8 per cent, of sugar. On October 1st he began dia- 
betic diet, viz., meat, green vegetables, and gluten bread. 
The quantit}^ of urine at once dropped to 60 oz.. sp. gr. 
1032. He began cod-liver oil on the 3rd, and on the 6th 
his urine was 64 oz., sp. gr.l028, containing 1 per cent, of 
sugar. He began on the 7tli to take five minims of 
Clemens' solution of arsenite of bromine three times a 
day, as well as the oil. The quantity of urine remained 
the same, but the specific gravity and sugar rose, being 
on the 12th 10-37, with 3*9 per cent, of sugar. The 
arsenite of bromine was then increased to ten minims 
and the oil stopped, and on the 19th the urine was 60 oz., 
sp. gr. 1038, containing 4 per cent, of sugar. The drug 
was then omitted, and on the 22nd the urine was 52 oz., 
sp. gr. 1033, containing "68 per cent of sugar, and on the 
25th it was 54 oz., sp. gr. 1036, with 1*9 per cent, of 
sugar. The only other treatment employed was a vapour 
bath twice a week, and an occasional laxative. He gained 
in the month's treatment three pounds in weight. 

In the treatment of diabetes we should set before our- 
selves four main objects, in the following order : — 

1. To relieve the urgent and distressing thirst. 
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2. To diminish the quantity of urinary water. 

3. To restore the body- weight to the normal healthy 
standard. 

4. To remove, if possible, all traces of sugar from the 
urine. 

The first two are symptoms of which patients complain 
loudly. The thirst torments them day and night, and the 
constant necessity to pass water makes continuous sleep 
impossible. But while we must relieve these, the im- 
provement of general nutrition and the recovery of lost 
flesh are the best indications of successful treatment. All 
patients should be weighed when they come first under 
treatment, and afterwards every week to mark progress. 
The fourth object, though a consummation devoutly to be 
wished, is often impossible and sometimes unwise to 
attempt, for many elderly diabetics perceptibly decline in 
health if we enforce those strict rules of diet, which never- 
theless control their glycosuria most effectually. 

The cases I have quoted prove quite sufficiently that all 
these objects may be attained in some cases by dietetic 
restrictions alone, but these require to be formulated. 

The fundamental elements of the diet of a diabetic 
patient should be meat, green vegetables, and gluten 
bread. The meat should be chiefly fresh, hot or cold, 
roast, boiled, or stewed, but some portion may be salted 
or smoked if desired. The vegetables may be raw or 
cooked. 

The patient should be encouraged to eat fats, fat bacon, 
cream, eggs, and if necessary cod-liver oil should be 
added. 

There can be no doubt that a purely animal diet is the 
best, but it is difficult to get patients to keep to such a 
regime for long together. 

Of all the bread substitutes, Pavy's Almond Cakes are 
theoretically the best. They are quite free from starch, 
dextrine and sugar, and they are pleasant to eat. But 
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they are not very digestible, and they do not quite 
supply the kind of food which is required to take the 
place of bread. Probably no food free from starch can 
do so. 

Gluten bread is not a very satisfactoi\y article, as it 
always contains a considerable percentage of starch. 
The following tables give the analysis of the best 
specimens I have been able to obtain in England and 
France : — 





French. 


Englisli. 


Moisture 


9-30 


9 


Sugar 


2-50 


1 


Fat... 


2-50 


14-.", 


Insoluble Carbohydrates ... 


33-28 


27-4 


Gluten 


49-62 


55-5 


Ash 


2-80 


1-8 


Samples dried at 212'^ : — 






Gluten 


54-71 


55-5 


Insoluble Carbohydrates 


86-60 


27-4 



Ordinary wheat flour contains about 63 per cent, of starch, 
so that a patient who eats half-a-pound of gluten bread, 
gets as much starch as one who contents himself with 
four ounces of ordinary bread. 

The use of " Soya " bread has recently been advocated 
by Dujardin-Beaumetz. It is made from the meal of 
Soya Hispida, a bean like the haricot, a native of 
China and Japan, but now cultivated in Austria. Bread 
made from it is not unpalatable and far superior to 
gluten bread in appearance and taste. A report in 
the Lancet gives the following figures respecting its 
composition :— 

Nitrogenous material ... ... 25-02 x^er cent. 

Starch ... 2*72 percent. 

Mineral matter ... ... ... 4-0 per cent. 



186 



LECTURES ON DIABETES. 



" Soya " bread, biscuits, and flour are now prepared 
by a London firm. Samples procured from this firm, 
and submitted to analysis, give the following figures : — 





Soya Bread. 


Soya Biscuits 


Soya Flour. 


Moisture 


44-1 


8-8 


10-6 


Fatty matter ... 


4-2 


17-1 


4-6 


Mineral matter 


3-4 


5-0 


5-7 


Carbohydrates 


23-3 


46-1 


45-6 


Nitrogenous matter ... 


25-0 


23-0 


33-5 




100-0 


100 0 


100-0 



This result was certainly very unexpected, but if it is 
to be taken as correct, it shews that the Soya Bread con- 
tains about as much carbohydrates as the best gluten 
bread, over which it has no advantages at present in the 
matter of cheapness. My patients have objected very 
much to its taste, and it appears to exert a laxative 
effect on the bowels, which is not always desirable. 

Armitage has recommended the use of semolina. This 
substance is stated by Hassall to be wheat gluten, or 
wheat deprived of its starch. 

A recently-advertised article called " Florador " is said 
to have much the same composition. I procured samples 
for analysis with the following results : — 





Semolina. 


Florador. 


Moisture 


12-2 


11 


Fatty matter 


1-1 


0-8 


Mineral matter 


0-7 


0-25 


Carbohydrates 


74-5 


75-55 


Nitrogenous matter 


11-5 


12-40 




100-0 


100-0 



The analyst adds a note that wheat starch formed the 
bulk of the carbohydrates present. 
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The following table from de Nedats, quoted by Dujar- 
din-Beaiimetz, is of value as shewing the amount of starch 
in various vegetable substances : — 



Rice 


74-10 


per 


cent. 


Maize . . - . 


- 65-90 


per 


cent. 


Wheat Flour 


63-00 


per 


ceut. 


Wheat Meal - 


- 59-60 


per 


ceut. 


Rye Flour - . - . 


59-84 


per 


cent. 


Millet - - . . 


- 57-90 


per 


cent. 


Sarraziu (Buckwheat) 


50-00 


per 


cenb. 


Wheat Bread - 


- 42-70 


per 


cent. 


Oatmeal - . . . 


39-10 


per 


cent. 


Peas- . - - - 


- 37-00 


per 


cent. 


Rye Bread - 


36-25 


per 


cent. 


Haricots - - - - 


- 36-00 


per 


cent. 


Jerusalem Artichokes - 


16-60 


per 


cent. 


Potatoes - - - - 


- 15-50 


per 


cent. 



In accordance with these figures Dujardin-Beaumetz 
allows his patients 100 grammes (7 ounces) of potatoes 
daily, as containing less starch than gluten bread. 

Buckwheat flour is thought in America to possess cer- 
tain advantages over wheat flour, and as the above table 
shews it contains considerably less starch ; buckwheat 
cakes probably contain only about 33 per cent, of starch, 
and thus are superior to at least some of the gluten 
bread in the market. 

O'Donnell recommends the following as a home-made 
substitute for bread: Six eggs are thoroughly beaten, 
and then a teaspoonful of baking powder or its chemical 
equivalent, and a quarter of a teaspoonful of salt are 
added, and again the eggs are beaten. This mixture 
poured into hot w^afile irons, smeared with butter, is 
baked in a very hot oven. For variety, and to make these 
biscuits seem more like coarse bread, pulverized nuts 
(almonds) may be added. They may be eaten hot with 
butter and cheese, but will keep for a long time, and 
nobody would suspect that they were destitute of flour. 
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With respect to the influence of potatoes on the excre- 
tion of water and sugar, I made the following observations 
on two serious and since fatal cases of diabetes. 

Case 41, — H. G., aged thirty- six : — 

Diet — Meat, greens, and gluten bread. Duration of observation 
— 4 days. Body weight — 6st. 131bs. Average daily quantity of 
urine— 135 ozs. Average daily percentage of sugar — 8*6 percent. 

Diet — The same, with the addition of potatoes. Duration of 
observation — 15 days. Body weight — 7st. 4:^lbs. Average daily 
quantity of urine —132 ozs. Average daily percentage of sugar 
— 6'4 per cent. 

Diet — The same, without potatoes. Duration of observation — 
1 3 days. Body weight — 7st. 4^1bs. Average daily quantity of 
urine 136 ozs. Average daily percentage of sugar — 6'8 yer cent. 

Diet — The same, with potatoes. Duration of observation — 19 
days. Body weight — 7st. 2ilbs. Average daily quantity of 
urine — 127 ozs. Average daily percentage of sugar — 6*8 per cent. 

The general result may be summarised in the follow- 
ing table : — 

With Potatoes. Witliout Potatoes. 

Urine ... 129-5 ounces ... 135'5 ounces 
Sugar ... 6'6 per cent. ... 7*7 per cent. 

Body weight 7 st. 2^ lbs. ... 7 st. If lbs. 

Case 42.— A. J. 



Diet. 


Daily Urine. 


Sugar. 


Weight. 


With potatoes, 11 days 
Without potatoes, 57 days ... 
With potatoes, 15 days 


87 ozs. 


5-7 p. 


ct. 


5st. lib. 


84-5 ozs. 


6-2 p. 


ct. 


5st. 5-ab. 


77"4 ozs. 


4-4 p. 


ct. 


6st. ilb. 


With potatoes & toast, 9 days 


83 ozs. 


4-35 p. 


ct. 


6st. 211b. 



The following case shews that neither eggs, milk in 
moderation, nor glycerine increase the amount of 
sugar. 

Case 43. — A. P., aged twenty-five, on admission weighed 
8 st. 5^ lbs. He was passing 244 ozs. of urine of sp. gr. 
1040, containing 10 per cent, of sugar. During ten days 
he was dieted and allowed half a pint of milk, gr. j. extract 
of opium three times a day, Vichy water and lemon juice. 
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His urine fell to 174 oz. daily, sp. gT.1036, containing 5*3 
per cent, of sugar, while he gained a stone in weight. 
During the next ten days he was allowed li oz. of gly- 
cerine daily ; his urine was 173 ozs. per diem, sp. gr. 1036, 
with 5'2 per cent, of sugar. These figures are averages 
for each period. Later on the milk and glycerine were 
stopped during twenty-four days, and the average quan- 
tity of urine in the last week of that period was 17-1 ozs., 
sp. gr. 1030, with 6'8 per cent of sugar. 

The general effect of strict diet is to cause a diminution 
of the amount of urine varying from 30 to 50 per cent, 
in amount, with increase of body-weight and strength, 
and diminution of thirst. The increase of body- weight is 
most striking, the patient just quoted gained a stone in 
ten days, another gained lbs in fifteen days, and all 
who improve gain weight. 

Some 3^ears ago skim-Diilk was brought forward by Dr. 
A. Scott Donkin as a specific for the treatment of diabetes. 
He alleged that on six pints of skim-milk daily the sugar 
disappeared entirely from the urine, and he published 
cases in support of his statements not only in elderly 
diabetics but in young persons. Some of his cases proved 
fatal, but nevertheless where the skim-milk was adhered 
to the sugar was stated to be greatly diminished or absent 
altogether. Unfortunately the same success has not 
attended the practice of other physicians who have tried 
this plan. Frerichs condemned it, and Eoberts thinks one 
of his patients died from its use. Ealfe speaks of it as 
only suited to the " gouty type " and in such cases it 
occasionally does good (Lindsay Porteous) . Six pints of 
skim-milk constitute a very poor diet for people who are 
suffering from a wasting disease, therefore though I have 
used a certain amount of skim-milk or pure milk in addi- 
tion to other diet, I have kept only two patients strictly to 
this regime. One of these unfortunately died. He was 
four days on this diet, but on the third day the pre- 
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monitory symptoms of coma (epigastric pain, sighing 
respiration and rapid pulse) shewed themselves, and 
proved fatal on the fifth day. This melancholy accident 
may not be fairly attributable to the skim-milk, but the 
daily record shews that the diet proved ineffectual to 
control either the quantity of urine or the amount of 
sugar. 

Date. Quantity of Urine. Sp. gr. Sugar. Diet. 

October 21. 264 ozs. 1035 6*9 per cent. Ordinary. 

„ 22. 212 ozs. 1033 — — 

„ 23. 184 ozs. — — Skim milk. 

„ 24. 216 ozs. 1033 6-25 per cent. — 

He grumbled very much, and so did the other patient 
who fortunatel}^ did not meet with any accident. The 
result in his case is subjoined. While on the skim-milk 
he lost 3 lbs. in weight, which he regained in a few days 
on meat diet. 



Date. 


Quantity of Urine. 


Sp. gr. 


Sugar. 


Diet. 


October 16. 


184 ozs. 


1035 


10 per cent. 


Ordinary. 


„ 17. 


130 ozs. 








„ 18. 


90 ozs. 


1038 




Skim milk. 


„ 19. 


96 ozs. 








„ 20. 


104 ozs. 


1040 


7 per cent. 




I think 


that the dietet 


ic value 


of milk is 


exaggerated, 



and that its use as the sole means of nourishment in pro- 
tracted diseases is unwise. It has been observed that 
typhoid fever patients keep their strength better and 
convalesce more rapidly when they are allowed bread 
and milk than when kept on plain milk. In Bright's 
disease I have quite given up the use of absolute milk 
diet, with advantage to my patients, and even in gastric 
ulcer I push on to a more substantial diet as fast as I 
can, with the best results ; the pendulum has swung too 
far and too long in the other direction. 

Having rejected the skim-milk plan and decided to 
begin with lean meat, green vegetables, and gluten bread, 
let us see what other articles we may add to this fare. 
The following diet-table includes all that is permissible. 
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Dietary for Diabetics. — Clear meat soup, beef-tea, fish 
of all kinds, butcher's meat, poultry, game, ham, bacon, 
smoked meat, eggs, cheese, green vegetables, gluten 
bread, milk, cream, custard, jelly, blancmange, tea, 
coffee, claret. Burgundy, brandy,* and whisky.* 

No sugar must be used in the preparation of any of 
these articles. 

Those marked with a star ('■') must be used in strict 
moderation. 

Fat, in the shape of the fat of meat, butter, or cream, 
does not cause any appreciable increase in the sugar, and 
constitutes an important addition to the diet. My experi- 
ments with cod-liver oil are quite conclusive that it may 
be given where there is emaciation with distinct advantage 
to the patient. 

We next come to the important question of what 
diabetics may drink. In the first place no restriction 
should be placed upon the quantity. Thirst is the result 
of a natural craving of the tissues for water, and I would 
flood the tissues of a diabetic if I knew how to do so. 

This primary indication is most simply fulfilled by 
allowing aerated distilled water, sold as Salutaris, but 
which can be supplied by any maker of aerated waters. 
This is a very useful drink in gout, Bright's disease, and 
other urinary derangements. But as the blood in 
diabetes is poor in alkali, and it has been suggested with 
some degree of probability that diabetic coma may be due 
to the toxic effects of an acid, we may prescribe a bottle 
of Vichy water (Celestins) or some other alkaline drink 
daily, with or without lemon juice as preferred, and 
(aerated) distilled water as much as is desired. 

All the alkaline mineral waters, Vals, Vichy, Bour- 
boule, Eoyat (source Victor), Carlsbad, etc., have a 
certain repute in the treatment of diabetes, many 
patients resorting annually to these famous sources for 
the cure. They would be much wiser to stop at home 
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and order the waters from a druggist. Climate has no 
influence on diabetes, while travelling, and its inevitable 
consequences, excitement and fatigue, are the most 
common causes of its fatal termination. 

A good substitute for sugar is the newly-discovered 



(Benzoyl sulphonic amide). It passes unchanged 
through the body, but is intensely sweet. It is very 
slightly soluble in water, but the addition of a little 
bicarbonate of soda gets over this difficulty. It is not 
expensive, as the quantity required is small. Formerly 
I used glycerine, and my observations confirm those of 
Kussmaul that it does not increase the secretion of 
sugar. 

In some cases no further treatment is needed to secure 
the attainment of the four objects I have put before 
you. 

When there is much emaciation cod-liver oil should 
be given in teaspoonful doses three times a day, and I 
have already explained and defended this practice. 

Baths. — Diabetic patients often derive great comfort 
from bathing. A hot-water bath is the simplest, and is 
most suitable for severe cases. Fat diabetics may use 
the Turkish bath with benefit. The Kussian or vapour 
bath is also valuable. This treatment is specially indi- 
cated where the skin is dry and irritable. 

Massage has been strongly recommended by Finkler, 
as not only causing a general improvement in health 
and strength, but as leading to a diminution of sugar, 
which in one case entirely disappeared. Aye has more 
recently published a case in which considerable benefit 
followed this mode of treatment, so that he was able to 
give up his dietetic regimen and discontinue his opium. 
The plan is worthy of adoption, but must be used with 
care, and not too much expected from it. 



carbon-compound called 
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Drugs. — We must now pass to the important subject 
of the specific treatment of the disease by drugs. Two 
things are to be expected from their use — the hmitation 
of the urinary secretion, and the diminution of the 
amount of sugar. 

Of many remedies suggested there are four which 
claim the chief share of our attention. Opium is the 
oldest, and still retains the first place; next comes its 
alkaloid, codeine; then salicylic acid or its salts; and 
lastly, salts of bromine. 

The difiiculty of carrying out strict comparative experi- 
ments with drugs is very great, because over and above 
the time and labour involved it is oftentimes impossible 
to secure the necessary conditions for their success, viz., 
that the other factors of the experiment shall remain 
undisturbed— an attack of diarrhoea, a severe attack of 
toothache (to which diabetics are very liable), inability 
to continue the same diet, and other accidents, interfere 
with the course of the experiment, and oblige us to reject 
cases as untrustworthy upon which a good deal of 
time has been spent. 

The following table shews the eft'ect of opium as com- 
pared with diet alone and with other drugs. The other 
drugs used were arseniteof bromine, salicylate of sodium, 
bromide of potassium, lithia, codeine, salicin, boracic acid, 
and uranium nitrate. 

The case was that of A. P., aged twentj'-five, already 
quoted (Case 43). 



Ordinary diet 


Diatetic diet. 


Minimum without 
opium. 


Minimum with opium. 


Total 
Urine. 


Sp. gr. 


Sugar 
p. c. 


Total 
Urine. 


Sp. gr. 


Sugar 
p. c. 


Total 
Urine. 


Sp. gr. 


Sugar 
p. c. 


Total L „, 
Urine. ^P- ^r- 


Sugar 
p. c. 


244 


1040 


10 


200 


1034 


8 170 


1030 


8 


176 1030 


6-6 



13 
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This man took two grains of extract of opium three 
times a day, a much larger dose than usual. 

The next case, E. H., aged twenty-seven, shews a more 
striking result, but the only drug with which oi^ium 
was compared was salicylate of sodium. 



Ordinary Diet. 


Diabetic Diet. 


Minimum Salicylate 
of Sodium. 


Minimum with Opium. 


Total 
Urine. 


Sp. gr. 


Sugar 
p. c. 


Total 
Urine. 


Sp. gr. 


Sugar 
p. c. 


Total 
Urine. 


Sp. gr 

1038 


Sugar 
p. c. 


Total 
Urine. 


Sp. gr. 


Sugar 
p. c. 


186 


1042 


5-8 


158 


1031 


4-76 


110 


4-76 


58 


1034 


4-5 



The dose was one grain of extract of opium twice 
daily. 

Codeine, when given even in much larger doses than 
are suggested by its principal advocates, is comparatively 
inert. Opium is especially valuable for the influence it 
appears to exert in diminishing the amount of urine. 
A.n opium pill often gives an undisturbed night to 
patients who without it have to rise frequently to pass 
water. Villemin recommends the combination of bella- 
donna with opium. 

The following cases further illustrate the beneficial 
effects of opium : — 

Case 44. — Diabetes McllitiLS — thirst — polyuria — no 
gout — disap'pearance of sugar ivith diet and opium. 

Mr. William L., aged sixty, consulted me on August 
31st, 1886, complaining of /re^ we ?^^ ayid scaji^y micturi- 
tion. This had been worse for two or three months, but 
had occurred at intervals for the last two or three years. 
He never had gout, nor was there an}^ gout in his family. 
He weighed 14 st. 5 lbs., and had not lost weight within 
the year. He was obliged to get up very often at night 
to make water ; his total urine was about three quarts in 
twenty-four hours, amber, faintly acid, sp.gr. 1029, loaded 
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with phosphates and sugar. He was very thirsty, and 
drank claret and chiret and water latterly. Formerly he 
had been in the habit of drinking beer. Tongue deep 
red, rather furred. Had formerly suffered from indiges- 
tion. On anti-diabetic diet, with Vichy water (half-pint) 
twice daily with lemon juice, the quantity of his water 
diminished, his thirst was allayed, and he rested better 
at night, while during the day he made water less fre- 
quently. The urine was, however, still loaded with 
sugar. He had been getting gluten bread. He was 
ordered extract of opium (gr. i.) every night at bedtime. 
A fortnight later he had lost three pounds in weight 
since his first visit, but on the other hand his urine was 
1015, free from sugar, and he could He in bed all night 
without being disturbed. He was complaining of costive- 
ness and drowsiness, so the opium was stopped and a 
euonymin and aloes pill substituted. This gentleman is 
believed to be alive and fairly well, .but has not consulted 
me since. 

Case 45. — Diabetes Mellitns — pohjuria — siKjar fluctua- 
ting greatly in amount — hard lump at root of penis — knee 
jerks present — disappearance of sugar on diet and opium — 
failure of jamhul and antipgrin. 

James A , sixty-one, medal maker, attended as an out- 
patient on Oct. 29th, 1889, complaining of passing nine 
or ten pints of water. He weighed 10 st. 9i lbs. His 
knee jerks were present. On anti-diabetic diet and 
extract of opium (gr. i. three times a day) his urine 
diminished in quantity, but he lost weight, and by the 
following August weighed only 10 st. 1 lb., although the 
urine had come down to three pints, and Avas free from 
sugar. He began to eat whole-meal bread and other 
farinaceous food, and rapidly regained his weight, being 
10 st. 11 lbs. on Sept. 27th, when he was passing a quart 
of water free from sugar. After this he continued to gain 
weight, but the sugar returned. 
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On Feb. 21st, 1888, he complained of a painless, hard 
lump at the root of the penis. 

In August, 1888, he had a little pain in the right side, 
and friction was heard. This passed off. 

In March, 1889, he weighed 11 st. 4 lbs., was passing 
about a quart of water daily, sp. gr. 1028, containing a 
little sugar; the lump at the root of the penis had gone 
away. He was taking extract of opium (gr. i.) three 
times a day. He was ordered two of Christy's jambul 
perles three times a day, and in the course of the next 
three weeks these were increased gradually to four three 
times a day, with the result that the urine rose to three 
pints, and became loaded with sugar. He was then 
given antipyrin (gr. x.) three times a day with no better 
result. 

Case 46. — Diabetes Mellitus — cured by diet and opium. 

Henry H., aged fifty-seven, collier, attended as an 
out-patient on Jan. 4th, 1887, complaining of thirst and 
of passing a large quantity of water, seven pints dail}^ 
He was put on extract of opium (gr. i.) three times a 
day, and anti-diabetic diet. By March 22nd the quantity 
of urine had fallen to two and a half pints, sp. gr. 1015, 
and the sugar had disappeared. He was allowed to take 
modified diet, viz., bread and potatoes, and on April 19tii 
the absence of sugar was confirmed. 

Case 47. — Diabetes Mellitus — pohjnria — thirst — wasting 
— duration three weeks — improvement on diet and opium. 

Emily W., aged twenty-three, married, attended as an 
out-patient on Dec. 14th, 1886, complaining of great 
thirst for the past three weeks, of passing a large quantity 
of water for a month or more, and of wasting. She had 
been married thirteen months, and six months previously 
was confined, the baby living only a month. She had 
become regular again. Her father was dead ; he drank 
too much, and died of liver disease. Her mother died in 
child-birth. She had only one brother, who was alive 
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and well. Her urine was pale, slightly turbid, acid, sp. gr. 
1032, loaded with sugar, and sHghtly phosphatic. She 
weighed 7 st. 1 lb. Under treatment by anti-diabetic 
diet, and extract of opium (gr. i.) three times a day, the 
quantity of urine diminished, thirst improved, but the 
sugar remained abundant. On Feb. 1st, 1887, she ceased 
to attend. 

Case 48. — Diahetes Mellitus — temporary disappearance 
of sugar under dietetic restrictions and opium. 

George E., aged sixty-one, attended as an out-patient 
on Dec. 6th, 1887, complaining of thirst and of getting 
up a dozen times at night to make water. Quantity of urine 
five pints, pale, clear, sp. gr. 1027, contained a moderate 
quantity of sugar. Weight of patient 218 lbs. He had 
been ill two years. On anti-diabetic diet and extract of 
opium (gr. i ) three times a day, by May 8th the quantity 
of water had fallen to three pints, of sp. gr. 1018, free 
from sugar. He then began to eat bread freely, and the 
sugar returned, though the quantity of urine remained 
low. Jambul and antipyrin were tried without effect on 
the sugar. 

Case 49. — Diahetes Mellitus — wasting — polyuria — tliirst 
— improvement on diet and opium. 

Benjamin W., aged fifty-three, was admitted as an out- 
patient on Dec. 13th, 1887, complaining of loss of weight, 
thirst, and of passing a large quantity of water. He 
used to weigh 12 st., and now weighed only 9 st. 10 lbs. 
He passed nine and a half pints of water, sp. gr. 1038, 
loaded w4fch sugar. On opium and modified diet — for he 
was not very strict, and would drink a little beer and eat 
a good deal of brown bread— his urine diminished ; on 
the last occasion he v/as seen (Nov. 1888) he weighed 
9 st. 13 lbs., and w^as passing only two quarts of water, 
of sp. gr. 1034, though it was still loaded with sugar. 

I have treated many cases with and without opium, 
and the strong impression left on my mind by these 
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cases, is that in opium we possess the most valuable, 
and I may add the only trustworthy drug for the treat- 
ment of this disease. 

Salicylate of sodium as an alkali may be of some 
service, for I am strongly in favour of the alkaline treat- 
ment of diabetes, but I have never observed it to produce 
any specific effect on the quantity of water or the amount 
of sugar. 

Arsenite of bromine, whether used pure or in the form 
of Clemens' solution* has never in my hands justified 
the praises it has received in some quarters. I have 
already quoted a case (Case 40.) in which it was quite 
ineffective, if not actually prejudicial, but I have used it 
in many other cases without being able to observe any 
specific effect. I have given it in doses of i gr. of the 
pure drug, and up to ten minims of the solution. Another 
form in which arsenic may be given is that known as 
Martineau's specific! 

Bromide of potassium does not deserve the name of a 
specific, but is, in my opinion, the best routine remedy to 
employ in conjunction with tlie use of opium. It is suit- 
ably given in a mixture combined with a little bicarbonate 
of potassium and some bitter infusion, and very satis- 
factorily allays the nervous irritability so often present. 



Liquor dementis. — According to Hager its composition is as 
follows: AcuJi Arseniosi, Potassii Carhonatis, aa gr. jss. Place in 
a test tube and add five drops of distilled water, and warm so as 
to form a clear solution. Dilute this with distilled water till the 
quantity weighs 153 grains. Then add 6*2 grains (4 droj)s) of 
bromine and set aside for one daj'. The fluid is then ready for 
dispensing. A modified formula is frequeutlj- employed now. 

f CarboiKite of Lithhiin, 20 centigrammes (3 grains), added to a 
tablespoonful of the following solution : — Arsenhito of Sodium, 
0"20 centigrammes grain) ; liistiUed Water, 500 centigrammes 
(80 minims) ; the mixture to be placed in an ordinary soda-water 
machine (Briefs apparatus), and this quantity to be used daily 
with and between meals, as a drink, alone or mixed with wine. 



TREATMENT. 



199 



Teissier has found it very useful in the treatment of 
the diabetes of elderly women in doses of thirty to forty- 
five grains daily; but we know that this is a mild form 
of diabetes, with a natural tendency to amelioration or 
cure. 

Among other remedies recommended are antipyrin 
in 15 grain doses thrice dailj' (Germain See) ; sulphide 
of calcium, in doses of ^ to i grain, three or four times 
in twenty-four hours (Cauldwell, Draper); creosote, 4 
to 10 drops daily (Valentine) ; phenacetin and exalgine 
(Dujardin-Beaumetz) ; camphor (Peyraud), iodoform 
(Molescliott) ; nitro-glyccrine (Kennedy); sai?ciw, in doses 
of from 2 to 18 grammes (30 to 270 grains) daily 
(Dornblllth); carbonate of soda, | oz. to 2 ozs. daily, 
with citric acid (Stadelmann) ; 5 to G ozs. daily of a 
10 per cent, infusion of the bark of syzygium ja mholanum 
(Quanjer); sidpho-carholate of soda, 5 to 30 grains for 
a dose (Monckton); pilocarpine (2V grain), with 1 
grain of sulphate of potash, three times daily (Eager); 
nitric or nitro-hydrocJdoric acid, with tincture of 7iux 
vomica (Wilks); cocaine grain), three times a day 
(Oliver); pepsin (10 grains), three times a day 
(Gardner); jambul (powdered bark of eiujenia jand)olana) , 
in doses of 3 to 5 grains, thrice daily (Kingsbury) ; 
ouabain, in doses of loW of a grain three or four times 
a day (Gemmell); phosphorus, in perles containing each 
•j-ij of a grain, of which three and then six were taken 
daily (Balmanno Squire). 

Jambul. — This drug was originally recommended by 
Banatvala of Madras, and spoken of in terms of highest 
praise — more recently Quanjer in Java has had an 
equally favourable experience of it. Both these writers 
mention the syzygium jambolanum as the source. Kings- 
bury, who drew the attention of the profession in this 
country to its use by the recital of some successes he 
had met with, speaks of the plant as eugenia jambolana. 
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On consulting Messrs. Christy, I am informed that these 
plants are the same. 

In these observations the drug was administered in 
the form of Christy's jambul perles. 

Case 50. — A. J., aged eighteen : — 

Diet. — Meat, greens, Bonthrou's gluten bread, and one innt of 
milk. This was not changed throughout. 

Dose. Daration. Urine. Sugar. Body Weight. 
Morphine — 

7£ grain thrice daily 7 days 85 oz. 9 per cent. 5 st. 4f lbs. 
Jambul — 

6 perles daily 3 days 100 oz. 7'6 per cent. 

9 perles daily G days 100 oz. 6*8 per cent. 

12 perles daily 6 days 104 oz. 8 per cent. 5 st. 6i lbs. 
Ext. Opii— 

3 grains daily 7 days 76 oz. ryi per cent. 5 st. 10 lbs. 
Case 51. — W., aged thirty-three: — 

Diet. — Meat, greens, Bonthron's gluten bread, potatoes, one pint 
of milk. 

Dose. Duration. T'rine. Sugar. Body Weight. 

Morphine — 

f grain daily 6 days 167 oz. 9 per cent. 8 st. 5J lbs. 
Jambul — 

6 perles daily 6 days 205 oz. 5-2 per cent. 8 st. 5:^ lbs. 

9 perles daily 5 days 285 oz. 6-8 per cent. 

12 perles daily 4 days 394 oz. 7 '6 per cent. 8 st. o lbs. 
Ext. Opii— 

3 grains daily 7 days 200 oz. 6-6 per cent. 8 st. Si lbs. 

In another case as many as thirty-six perles were 
given daily without effect, and a liquid extract also 
supplied by Messrs. Christy was given in several cases 
in doses gradually rising to 1^ ozs. dail3^ 

It was tried in every other case under treatment 
about the same time, and in no single instance was any 
distinct benefit observed to follow its use. 

During the administration of ouabain for whooping- 
cough, sugar was observed to disappear from the urine 
of one of the cases on which it was tried (Gemmell). 
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Messrs. Christy kindly supplied me with a sample of liq. 
ouabaini prepared by them, which I administered to 
several diabetics without observing any benefit. The 
dose was carried as high as nine drachms daily, beyond 
which I did not venture to go. 

Ouabain is an alkaloid having the following composi- 
tion : — CgoH^gOjo ; it is obtained from the ouabais plant 
which is used as an arrow poison by the Somalis on the 
East Coast of Africa. 

Pliosjjhorus, which was recommended by Balmanno 
Squire because he had observed the sugar disappear 
during its use from the urine of an elderly man suffering 
from eczema, has had an extensive trial without any 
evidence being obtained that it possesses the power to 
control any of the important symptoms of diabetes, and 
exactly the same may be said of cocaine, which was 
recommended by Oliver on theoretical grounds. 

Defresne, basing his treatment on the pancreatic theory 
of diabetes, recommended 2)ancreafin(' in very large doses 
(8 grammes daily), and Lepine has em-ployed j^^locarjnne, 
given subcutaneously to stimulate the pancreatic secretion. 

Treatment of Symptoms. — Xenrahjid. — In many in- 
stances, as in cases quoted, diabetic neuralgia ceases 
when the disease is checked by general treatment. But 
to afford relief we may give antipyrin, 15 or 20 grains 
for a dose, or exalgine, 3 to 4 grains for a dose, or opium 
or morphia, by the mouth or hypodermically. The 
following ointment may be used locally: 1^ Menthol, 
gr. XV.; Cocaine, gr. v.; Chloral Ilijdrctis, gr. iij.; 
Vaseline, 3j.; Fiat Unguentnm. Sig. — To be rubbed 
gently over the seat of pain. 

Thirst depends on the great drain of water from the 
body, and the rational treatment of it is to lessen the 
polyuria. In the meantime no good purpose is served 
by placing restrictions on the quantity of fluid to be 
drunk, as this can only augment the patient's suffering 
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without any benefit. Sucldng ice, or the use of lemon or 
bitartrate of potash water as a drink, is useful to check 
thirst. With the object of promoting a flow of saliva and 
so relieving the dryness of the mouth, hypodermic injec- 
tions of pilocarpine (grain to j) have been frequently 
used, and with good result; McAvoy recommends for 
the same purpose 5 minim doses of glycerinum acidi 
carbolici. Constipation appears in some cases to increase 
thirst. 

A subordinate but nevertheless highly important detail 
of treatment is the regulation of the bowels. All, or 
almost all, diabetics are constipated, whatever they may 
say. I have seldom made a post-mortem examination 
of a subject of this disease without finding the colon 
stuffed with hardened masses of fpeces. Therefore, it is 
usually necessary to give a purgative twice a week. We 
ma}' use any of the favourite or fashionable remedies, 
avoiding only such preparations as contain sugar. 

The oedema of diabetes generally disappears very 
rapidly on rest in bed and appropriate general treat- 
ment. Dickinson thinks large doses of perchloride of 
iron (30 to 40 minims of the tincture three or four times 
a day) act as a specific. Massage should be tried in all 
obstinate cases. 

Pruritus. — This maybe treated by careful washing with 
some antiseptic fluid. Lawson Tait speaks very favour- 
ably of the use of a lotion containing hyposulphite of 
soda, an ounce to a quart of water, and of an ointment 
containing 10 grains of sulphuret of potassium to the 
ounce, combined with the use of opium. A warm, freshly- 
made saturated solution of boracic acid may be used with 
confidence that it will give relief, and after carefully 
drying the parts, zinc ointment sliould be applied freely, 
but it is right to say that the condition, possibly from 
want of care on the part of the patient, is sometimes 
very intractable. 
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Routh recommends the following remedies: Put a 
teaspoonful of borax into a pint bottle of hot water, add 
5 drops of oil of peppermint and shake well. Bathe the 
affected parts freely with a soft sponge. If rawness or 
eczema is present, apply ohve oil to which iodoform has 
been added in the proportion of 5 grains to the omice. 

Siceatinr/. — This is a rare affection, and according to 
Schmitz, is a favourable symptom, so that it may not 
be always desirable to check it. But where this has 
ceased to be the case I have found that Dover's powder, 
taken as a substitute for the opium preparation pre- 
viously^ in use, proved very useful. 
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Part IL— DIABETES INSIPIDUS. 



CHAPTER YII. 

IN spite of the discovery of AVillis, in 1670, of the 
presence of sugar in the urine in certain cases of 
diabetes, it was not till the end of the eighteenth century 
that the formal distinction into diabetes meUitus (verus) 
and diabetes insipidus (spurius) was made by Cullen. 

Diabetes insipidus, according to Senator, is the name 
applied to every case of chronic morbidly increased secre- 
tion of urine, free from sugar, which is caused by no pro- 
found structural alteration of the kidneys, and which 
constitutes either the sole or at least the most prominent 
and primary morbid jihenomenon. According to this 
definition it is the polyuria which causes the thirst, but 
he admits that there are cases in which the thirst is pri- 
mary, and it is preferable to define the disease simply as 
characterised by the two symptoms, thirst, and polyuria, 
with absence of glycosuria. The only objection to this is 
that it may include certain rare cases of cystic degenera- 
tion of the kidneys, as such cases have been met with 
where no albuminuria was observed (Strange). We may 
therefore add that it is not dependent on structural al- 
terations in the kidneys, though where enlargement of 
these organs cannot be detected, and no albumen is 
found, there is great probability that these conditions will 
be confounded. 

ETIOLOGY. 

Bernard produced simple polyuria by puncture of the 
floor of the fourth ventricle near the spot injury of which 
is followed by glycosuria. Eckhard produced similar 
results in rabbits by injuring the posterior lobe of the 
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vermiform process of the cerebellum. Peyrani induced 
the condition by electrical stimulation of the cervical 
sympathetic ; and it is said to follow section of the 
splanchnic nerves. 

Predisposing Causes. — The af/e at which the disease 
occurs is illustrated in the following table : — 



Age. 


Koberts. 


Strauss. 


Van der Heijden. 


Under 5 yrs. 
5—10 
10—20 
20—30 
30—40 
40—50 
50—60 
60—70 


7 
15 
13 
16 

15 

4 

70 


9 
12 

7 

85 


2 
5 
19 
23 
19 
9 
6 
4 

87 



This shews that the greatest frequency is during adoles- 
cence, early manhood and middle life, infancy and old 
age being comparatively exempt. The male sex seems 
decidedly more liable than the female in the proportion 
of nearly three to one : — 



Name. 


Males. 


Females. 


Roberts ... 


55 


22 


Van der Heijden. . . 


71 


25 




126 


47 



The influence of heredity is well known. Weil has 
published a very remarkable history of a family in which 
no less than twenty individuals out of a total of ninety- 
one, in four generations, were attacked by the disease. 
Males and females were attacked in equal proportions, 
and no age appeared exempt. There was no evidence of 
scrofula or tubercle in the family; all the males were well 
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developed and had performed their mihtary service. It 
seemed to have no influence on their vitality, the dia- 
betic ancestor having lived to he eighty-three, his daughter 
to seventy-four, and two living members, also affected, 
having attained the ages of sixty-seven and seventy-six 
respectively. 

In Lacombe's case, a mother, her four children, and 
her brother and his children were all affected. 

It has been supposed that the tuhercular diathesis is a 
predisposing cause, and although in Weil's family, just 
quoted, there was no evidence of such a tahit, R. H. Clay 
has recorded the cases of three children, two brothers 
and a sister, suffering from diabetes insipidus, in whose 
family four other children had died of consumption. 

Syphilis is undoubtedly a cause, but in this case the 
effect is no doubt due to the formation of a gumma in the 
brain. 

(iont is probably to be reckoned as a predisposing 
factor, and so must insanitij. 

Among the exciting causes, severe contusions in various 
parts, but particularly the head, occupy a well-defined 
place. One of Matthews Duncan's cases was apparently 
caused by a blow of great severity on the back of the 
bead. Flatten has reported a case in which a blow from 
the trunk of a tree on the left side of the neck and occi- 
pital region, was followed in seven days by great thirst 
and polyuria, accompanied by complete paralysis of the 
left external rectus oculi muscle, and a shght paresis of 
the corresponding muscle on the right side. He thinks 
the blow caused a circumscribed hemorrhagic softening 
on the level of the point of exit of the abducens nerves in 
the hindermost part of the pons or the anterior part of 
the medulla. Drummond, of Newcastle, has described a 
case in which the disease came on suddenly in a man who 
had been roughly throttled by a fellow workman, and 
Oliver mentioned the case of a man who fell from a ship 
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and was rendered unconscious for ten or twelve daj's ; on 
recovering consciousness lie drank greedily, and from 
that moment pol3'dipsia and polyuria existed. 

Nothniigel recorded a case of a man aged thirty-four, 
who was kicked in the left side of the abdomen and fell 
with the back of his head on the hard floor. He suffered 
from iDain with a sense of compression in the occiput, and 
his pupils were much contracted. Soon after he was 
seized with thirst and passed a large quantity of water. 
These symptoms gradually disappeared, and eighteen 
days after his accident he was discharged cured. 

The influence of ijrcfj nancy is also not to be doubted, 
but the condition appears to be temporary. Thus in 
Hughes Bennett's case the disease came on at the fifth 
month and disappeared two days after delivery ; in Mat- 
thews Duncan's case it disappeared a month after deliver}-, 
and in Esterle's the disease appeared in two successive 
pregnancies, but disappeared in the interval. Westphal 
has published a case which he attributed to the loss of 
blood at the confinement. Senator has recorded a case 
which after lasting several years disappeared on the 
supervention of pregnancy. 

Possibly in close alliance with the last-named cause, in 
their mode of origin, are those cases in which abdominal 
tumours have been associated with this disease. Ealfe has 
met with it in two cases oi aortic aneurism, and Haughton 
in a case of uterine ^fibroid, with enlargement of the 
mesenteric glands and faecal accumulation. Ealfe believes 
the aneurisms pressed upon the vagus. 

Somewhat allied, too, is the case described by Kvister, 
which followed the incision and drainage of a jmncreatic 
cyst. 

Among other exciting causes are exposure to cold and 
drinking cold fluids when heated, previous febrile or in- 
flammatory diseases, musculur effort, exposure to a hot 
sun, and mental emotion. 
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As illustrations of the effect of muscular effort may be 
quoted Frank's case of a boj^ who strained himself by 
pushing the wheel of a cart which was sunk in the mud ; 
and Jarrold's of a girl who slipped, but saved herself 
from falling by a very great exertion. 

Jacobi has recorded a case which was cured by the 
removal of a tsenia medio-canellata ; but in a case of 
Lunin's, removal of the worm was not followed by any 
benefit to the specific sj^mptoms. 

Acute alcoholic intoxication is stated by Dickinson to be 
an indubitable exciting cause ; in his own words " a per- 
son gets what is vulgarly called dead drunk " ; on regain- 
ing consciousness he is poly uric and so remains. 

Finally, lesions of various parts of the nervous system 
are direct exciting causes of the disease, but these are 
better described under the heading of morbid anatomy. 

MOEBID ANATOMY. 

Nervous System. — Various lesions of the brain have 
been observed, such as fracture of the base of the skull, 
with contusion of the anterior lobes ; yellow softening, 
inflammation and degeneration in the floor of the fourth 
ventricle. Tumours, tubercle, glio-sarcoma, gummata, 
and exostoses in various positions ; carcinoma of the 
pineal gland. Lesions have also been found in the semi- 
lunar ganglia and splanchnic nerves. The ganglia shewed 
the atrophy of nerve cells associated with increase of con- 
nective tissue and dilatation of vessels, which are seen in 
so many diseases. The nerves shewed fatty degeneration 
of their axis cylinders, with granular degeneration and 
dilatation of the vessels of the neurilemma (Schapiro). 

The Blood. — According to Strauss, the solids of the 
blood are increased: — 

First Observation. Second Observation. 

Water 77*79 per cent. 77'937 per cent. 

Solids 22-21 per cent. 22-063 per cent. 



100-000 

14 
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The solids in the second case consisted of :— 

Fibrin 0-467 per cent. 

Haemoglobin - - - - 11-72 per cent. 
Other Albuminoids - - - 7-441 per cent. 
Extractives - - - - 1-301 per cent. 
Ash 1-134 per cent. 

The serum contained : — 

Water 88-712 per cent. 

Albumen 9-062 per cent. 

Extractives 1-012 per cent. 

Ash 1-214 per cent. 

Alimentary System. — The mucous membrane of the 
large intestine may be ulcerated and ecchymosed (Scha- 
piro), or there may be tubercular ulceration (Eoberts.) 
Dickinson has observed cancer of the liver in one in- 
stance. 

Resjnratory System. — Where, as has several times hap- 
pened, the disease is connected with tubercle, there may be 
more or less extensive pulmonary phthisis. Lobular 
pneumonia was present in one case (Neuffer). As a rule 
the lungs are normal. 

Urinary System .- — The kidneys appear normal or may 
be congested, the malpighian bodies especially appearing 
as well marked hypersemic points. 

Secondary changes in the kidneys are not uncommon. 
Thus Neuffer describes a case in which the renal tubules 
were dilated, some being stripped of their epithelium, 
others stuffed with fatty debris ; Beale observed similar 
changes, together with increase of the peri-vascular con- 
nective tissue. In some cases the kidney is sacculated, 
the cavities containing urine or pus, and the bladder and 
ureters are also thickened and dilated. 

Pathology. — There can be little doubt that the disease 
is a neurosis which depends upon changes in the nerve 
centres, or upon peripheral irritation acting through 
those centres. The channel for the transmission of the 
morbid influence appears to be the vagus nerve, and the 
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mechanism consists in relaxing the tonus of the renal 
arterioles and permitting a very free afflux of blood to 
the malpighian bodies. 

SYMPTOMS, AND CLINICAL HISTORY. 

As has been already stated, the cardinal symptoms 
are thirst and polyuria. In certain cases the thirst 
is the first symptom noticed, in others, and per- 
haps in the majority, the polyuria is the primary 
affection. 

The following case illustrates very well the type of case 
in which thirst precedes the polyuria : — 

Case 52. — Diabetes Insijndus — thirst — polyuria — gouty 
history — improvement. 

John P., forty-nine, came as an out-patient on April 
10th, 1883, complaining of thirst and passing a large 
quantity of water. He said that his illness began quite 
suddenly six years before. He was out for a walk one Sun- 
day when " a great thirst came on him, so that at every 
house or brook he came to he must be drinking." He 
was in perfectly good health, and had not met with any 
accident. He had worked as a stamper in Birmingham, 
and had always enjoyed good health. The only illness 
he could recall was "stoppage of the water" eighteen 
years before, but he soon recovered. He was a married 
man, but had no children living. Two were born 
dead and his wife had had several miscarriages, but 
he could give no history of syphilis, sore throat, or 
skin eruption, though he admitted having had gon- 
orrhcea when he was nineteen. He had no knowledge 
of any similar case in the family. He had had 
gout several times. He was a well-nourished man; 
there was a depressed scar over the right frontal 
eminence, which was caused by a fall in early child- 
hood before he could remember. He weighed 12 st. 
7 lbs. His tongue was furred posteriorly, and he 
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suffered from pain and wind, after food. His bowels were 
regular; liver and spleen normal. He complained of 
severe cougli and spit, and shortness of breath, but he 
had no palpitation or oedema of feet; his heart and 
lungs appeared normal. Pulse 120. He said that he 
passed a chamber-pot full of water in the night and 
more in the day. The urine was clear, pale yellow, 
sp. gr. 1001, faintly acid, no albumen or sugar. 
Ophthalmoscopic signs negative. He had no headache, 
giddiness, or vomiting. He was treated by colchicum, 
carbonate of magnesia, and sulphate of magnesia, and 
under these remedies his polyuria and thirst greatly 
diminished. 

As will have been noted, this disease does not involve 
weakness or loss of flesh, but is consistent with good 
general health. In some cases, there is wasting and 
evident ill-health, in others obesity (Voss). 

"When it comes on early in life it affects the growth 
of the individual. The appetite is sometimes very 
large (Trousseau), the flow of saliva may be greatly 
increased (Kuelz), and there are often pains in the 
back and loins. The bowels are generally confined. 
The temperature of the body is normal, in some cases 
it is sub-normal. The following is a good example of 
this type of case : — 

Case 53. — Diabetes Insipidus — neurotic family history — 
stunted groivth — 'polydipsia. 

Frederick S., sixteen, jeweller, was admitted into the 
General Hospital on June 19th, 1890, complaining of 
thirst and of passing large quantities of water. 

Family History. — Father died aged thirty, from 
"diseased bowels." Mother alive, aged forty-two, had 
been an inmate of a lunatic asylum for three years. She 
suffered from fits before becoming insane. Two brothers 
living— one died in infancy. No history of phthisis or 
diabetes. 
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Previous History. — Patient was always weak. He had 
measles at six years of age. Ever since his infancy he 
had passed water in large quantities, and had suffered 
from thirst. For the last three years he had been in the 
habit of drinking quite a quart of water during each 
night. His appetite had never been excessive. 

Present Condition. — Patient was fairly well nourished, 
very small for his age ; weight, 4 st. 6 lbs. ; height, 4 ft. 
7t in. No jaundice, cedema, or partial dryness of skin. 
He seemed very lively and intelhgent. Pulse, 80; Eesp., 
16; Temp., 98-5. 

Alimentary System. — There was a red line along the 
margin of the gums. Tongue moist and furred. Appetite 
poor. Thirst marked ; he drank 6^ pints of fluid yester- 
day, and one pint in the night. No pain after food, or 
vomiting. Bowels rather confined. Liver dullness in 
V.M.L., 3 in. Splenic dullness in M.A.L., 1^ in. 

Circulatory System. — There were some dyspnoea and 
palpitation on exertion ; cardiac impulse obscure, in 5th 
I.S., in V.M.L. Cardiac dulness was bounded above by 
the 3rd C.C. to the right by the right edge of the 
sternum, and to the left by the V.M.L. Heart sounds 
rather feeble; pulmonary second sound reduplicated; no 
murmur. Palse regular, fairly strong, easily com- 
pressed. 

Respiratory Sy stein. — No cough. There were some 
dilated veins over the upper part of the front of the 
thorax. Sternum rather convex. Vocal fremitus feeble; 
percussion note resonant ; breath sounds vesicular ; vocal 
resonance normal; no adventitious sounds. 

Urinary System. — Micturition frequent; usually about 
three times in the night. No scalding or pain. Urine 
104 ozs., sp. gr. 1002, neutral, pale opalescent straw 
colour; white deposit consisting of bacteria, mucus, 
leucocytes and triple phosphates; urea 0*65 per cent.; 
a haze of albumen; no sugar or blood. 
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Analysis of another specimen shewed total solids to 
be only O'GS per cent. These were made up as 
follows : — 

Organic substances — 



Urea 


0-324 








Albumen and mucus 


0*040 = 


0-364 


per 


cent. 


rganic substances — 










Chlorides 


0-023 








Sulphates 


0-044 








Soluble Phosphates 


0-060 








Insoluble Phosphates 


0-020 








Magnesia, Lime, Soda, 










and Potash 


0-149 = 


= -296 


per 


cent. 




Total 


0-660 


per 


cent. 



The following table shews the quantity of fluid ingested 
and the quantity of urine passed in corresponding periods 
of twenty-four hours, during his stay in hospital. 



Date, 


Urine in 


Fluid ingested in 


Ounces. 


Ounces. 


June 22 


104 


130 


23 


110 


120 


„ 24 


126 


100 


„ 25 


106 


100 


„ 26 


116 


120 


„ 27 


108 


120 


28 


122 


140 


„ 29 


118 


130 


„ 30 


136 


150 


July 1 


160 


150 


„ 2 


140 


140 


„ 3 


120 


130 


4 


128 


110 


5 


130 


110 


6 


120 


130 


7 


122 


110 


„ 8 


128 


120 


„ 9 


100 


110 



There was a disposition for his temperature to be sub- 
normal, ranging 97'5 to 98°. He gained no weight while 
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under treatment, nor ^Yas the urine affected by the drugs 
employed, viz., a mixture of dilute hydrochloric acid with 
a bitter infusion, given well diluted with water as a 
drink, and 3 grains of ergotin daily, in the form of pills, 
containing each 1 grain. 

These patients suffer a good deal from dryness of the 
skin, and dry mouth and fauces. According to Lowinsky 
boils, originating in inflammation of the sweat glands, 
may occur. The bladder may become very irritable, and 
cedema of the feet may supervene in the later stages. 

Great intolerance of alcohol has been observed, which 
is the more remarkable as it must be excreted very 
rapidl}^ while Trousseau has recorded a case in which 
great tolerance existed, the patient being able to drink 
twenty litres of wine and a litre of brandy at a 
sitting. 

Hunger may be present in a very marked degree, and 
Trousseau speaks of these patients as the terror of the 
keepers of restaurants a lyrix fixe. 

The Urine is always greatly increased; it may be 
faintly acid, alkaline, or neutral; it is always of low 
specific gravity, and as a rule free from albumen. It 
contains no glucose, though cases in which diabetes 
insipidus appears to alternate with diabetes mellitus 
have been observed. Inosite, or muscle sugar, has been 
frequently found to be present (Schulzen, Strauss). It 
is detected by evaporating the urine to dryness, then 
moistening with ammonia and a solution of calcium 
chloride, and evaporating again. If inosite is present a 
ruby red colour makes its appearance (Scherer). 

The polyuria is occasionally intermittent (Fagge) . 

The urea is generally increased; the uric acid is 
probably normal; kreatin and kreatinin are said to be 
diminished (Strauss, Pribram) ; hippuric acid is present 
(Bouchardat); the chlorides are increased (Senator); and 
so are the phosphates. 
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Intercurrent febrile diseases usually produce a diminu- 
tion in the quantity of urine. This has been observed in 
small-pox (Lacombe, Charcot, Kuelz), typhus (Pribram), 
pleurisy (Desgranges), acute rheumatism (Roberts), 
pneumonia and erysipelas (Senator). But Dickinson 
has recorded a case in which an attack of scarlatina was 
attended by no diminution. 

Affections of the eye do not form any part of the 
proper symptoms of this disease. Cataract is rare, and 
such conditions as double optic neuritis, atroph}^ of the 
optic nerve (Gowers), retinal hfemorrhages (Galezowski), 
and staphyloma posticum (Laycock), are either the con- 
sequences of some cerebral lesion, or accidental co- 
incidences. 

Prognosis. — T!^h.e, duration of the disease is very indefi- 
nite, as it maj^ exist the whole of a long lifetime, and 
does not appear to have any essential tendency to cause 
death. 

Many instances of spontaneous cure have been 
recorded ; thus a case that had existed eighteen years 
was cured by an attack of acute rheumatism, another by 
a pleurisy treated by blistering, and one already alluded 
to, by the removal of a tapeworm. Garnerus has recorded 
the case of a child who soon after birth suffered from 
polyuria with progressive emaciation, and during the 
second month sugar appeared in its urine. This dis- 
appeared later on, but the jDolyuria did not improve till 
the child was fed on milk from which the sugar was 
removed by fermentation, sweetened with glycerine and 
mannite and diluted with boiled water. After three 
months of this diet ordinary milk was given it without 
any relapse following, and the child remained well. 

The prognosis as to life is not unfavourable, as has been 
already shewn in Weil's cases. The cause must determine 
this to some extent; obviously if there is reason to believe 
in disease of the central nervous system, the prognosis must 
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depend on the curability of this condition. Where there 
is a history of syphiHs a cure may be hoped for. We 
have seen that after injuries the condition may be temp- 
orary, and in pregnancy it terminates as a rule, at or 
soon after delivery. While the disease may exist for 
years without apparent alteration of health, when the 
kidney changes, described in the section on morbid 
anatomy, set in, the patient eventually dies with symp- 
toms of chronic uraemic poisoning, therefore evidences of 
renal affection, such as albuminuria, must be regarded as 
unfavourable. 

Treatment. — In the majority of chronic idiopathic cases 
drugs are of little use. Where there is a syphilitic his- 
tory mercury and iodide of potassium should have a 
prolonged trial. 

One of the most highly-recommended remedies is 
valerian, given either in the form of extract, in drachm 
doses, or valerianate of zinc, up to 15 grains, three times 
daily. 

Ergot, in the form of the liquid extract, 10 to 30 
minims, three times a day, or ergotin, in doses of 
1, 2 or 3 grains, three times a day, have also been 
successful. 

Eichhorst has cured a case with tincture of the acetate 
of iron, and another with 5 grammes (75 grains) of anti- 
pyrin, daily. The latter drug has been also successful 
in the hands of Laplane, Zenner, and OjDitz. 

Galvanisation applied to the nape of the neck (Althaus, 
Clubbe) has been strongly recommended. 

Kennedy has urged the use of nitric or nitro-muriatic 
acid in doses of from 1 to 5 drachms daily. Libby has 
employed with advantage spirits of turpentine, 15 to 20 
drops, three times a day. Murrell observed benefit in a 
traumatic case from a combination of ergot with bella- 
donna. Roberts recommends a blister to the pit of the 
stomach. 
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It is useless and unnecessarily cruel to attempt to 
limit the quantity of fluid drunk. The dryness of the 
mouth may be relieved by pilocarpin, or by sucking ice, 
or lemon, or glycerine lozenges. Opium or morphia 
may be tried to diminish the polyuria, but obviously 
the general condition of the patient must be our guide as 
to the extent to which we should push active treatment. 
While the general hygienic surroundings of the patient 
should be as satisfactory as they can be made, there is no 
reason to make him more of an invalid than he need be, 
and his diet, while wholesome and sufficient, should not 
be restricted. 

The dryness of the skin may be relieved by frequent 
steam or hot water baths, and there is some advantage in 
anointing the skin after the bath with olive oil, scented 
by the addition of a few drops of rosemary or bergamot. 
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